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Abstract  
Sustainable Development: Which Policy Process, Autocratic or Democratic,  
Leads to More Durable Policy and Environmental Outcomes? 
Paula Estornell, P.E. 
Charles N. Haas, Ph.D. and Robert J. Brulle, Ph.D. 
 
 
 
Urban growth in America is unsustainable.  Sprawl and the corresponding 
degradation of fragile natural resources is well documented (NRC, 2002).  Governments, 
scholars and practitioners are examining land use governance to determine which policy 
process models deliver more effective policy outcomes that ensure a higher degree of 
implementation so that sustainable societies are realized.   
Many studies show participatory environmental governance brings more equitable 
and effective decisions and enjoys greater support by affected parties (Fung, 2002; Innes 
and Booher, 1999; Margerum, 2008; NRC, 2008; Reed, 2008).  However, studies showing 
association between the planning method and environmental outcomes and studies 
comparing collaboration to other decision making methods are limited (Koontz and 
Thomas, 2006; Leach, and Pelkey, 2001; Levine et al, 2009; McGuire, 2006).  A few 
studies have concluded that environmental outcomes of participatory governance cannot be 
measured (Sabatier et al, 2005) or the process is simply not effective at bringing 
environmental outcomes (Layzer, 2008; McGlosky, 1996; Peterson, et al, 2004).  
Furthermore there is a debate about the practical application of a common theoretical 
framework used to study participatory governance-Habermas’s Theory of Communicative 
Action (Fischer, 2003; Healy, 2008).   
This study answered the call for more research to compare the efficacy of policy 
processes and to understand the association between these processes and environmental 
 viii  
outcomes using Habermas’s Theory of Communicative Action as a framework.  Specifically, 
this qualitative and quantitative study examined the policy process and contextual factors 
associated with sustainable land use practices in the Mid-Atlantic in order to better 
understand what circumstances surround successful implementation.  Using survey results 
from over one hundred municipal officials across four states, the study found communities 
that used a higher degree of public participation and collaboration in land use policy 
development had a greater amount and breadth of sustainable development projects built.  
Examination of contextual factors indicated communities with greater wealth and political 
support had a higher degree of implementation of their sustainable development policies.  
Examination of policy process and contextual factors together showed similar correlations 
between these variables and policy outcome.  Finally, results indicated communities who 
collaborated would have fewer impacts to water quality from urban stormwater runoff.   
 
 
1 
CHAPTER 1:  INTRODUCTION 
 
Problem:  Current Land and Water Governance 
Urban growth in America is unsustainable. Sprawl is well documented (Beatly 
and Manning,1997; Burchell et. al., 2005; Lindstrom and Bartling, 2003; Williams 
2000).  Development practices in the last half century attributed to sprawl include 
extensive outward urban expansion into rural areas, automobile-centered transportation, 
and a predominance of single-family homes on large lots (Lindstrolm and Bartling, 
2003; Williams, 2000). According to the U.S. Department of Agriculture, land devoted 
to urban and suburban areas increased more than three fold between 1945 and 1997 
(Cited in U.S. GAO, October 2001) while the United States population merely doubled 
over the same time period (U.S. Census Bureau).  More recent studies conducted by the 
U.S. Environmental Protection Agency (U.S. EPA) show that while there has been a 
shift in development to central cities and core suburban neighborhoods, a majority of 
construction nationwide continues on previously undeveloped land (U.S. EPA, 2010). 
This high level of land development per capita occurring outside of urban areas, 
according to the National Research Council (NRC), has generated excessive public 
expenditures, separated rich and poor, hindered mass transit development and caused 
unnecessary automobile travel, as well as consumed and degraded fragile natural 
resources (NRC, 2002).  Figure 1-1 provides aerial photographs of residential and 
commercial development commonly found in communities built after World War II.  
The images show wide expanses of land development associated with sprawl. 
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Figure 1-1 Residential and Com
Associated with Sprawl (Photograph courtesy of Jennifer Molloy)
mercial Development Patterns 
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Urban and suburban development has impacted air, land, and water.  Forests, 
wetlands, and topsoil are lost at high rates. Anthropogenic increases in carbon dioxide 
and other greenhouse gases are leading to global temperature and sea level rises (Beatly 
and Manning, 1997).  One of the most significant impacts of United States development 
patterns is on water. The U.S. Environmental Protection Agency (U.S. EPA) cites urban 
development as one of the leading causes of water quality impairment, flooding and 
drought (U.S. EPA, 2000, 2004, 2006).  These water resource problems stem from the 
fact that typical urban and suburban development increases impervious cover and 
decreases vegetation. This disturbs the natural hydrologic cycle (DeBarry, 2004; NRC, 
1999), leading to increased stormwater runoff volume, peak flow, pollutant loads and 
reduced groundwater recharge and base flow (U.S. EPA, 2005; Field and Sullivan, 
2003; Rosgen, 2006).   Water quality measurements taken in a variety of watersheds 
across the United States, show biological health of streams decrease as impervious 
cover increases and vegetative cover decreases (Alberti et al 2007, Fisher, 2007; USGS 
2008).  Figure  1-2 illustrates the results of one such study conducted in watersheds in 
Washington State.  The study found that the index of biological integrity (IBI) 
decreased as total impervious area (TIA) of watersheds increased and tree cover 
decreased. 
 Studies link as little as 8 to 10 percent impervious cover to stream degradation 
(Clayton and Brown, 1996) and indicate a significant influence from urban and 
suburban development on water quality and quantity (Interlandi and Crockett, 2002; 
Wang, 2001).  States and Federal agencies monitor water quality and report that, on 
average, over 40 percent of assessed rivers and 45 percent of lakes and estuaries do not 
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meet the designated use of fishable and swimmable (U.S. EPA 1988-2000; U.S. EPA, 
2001, 2005, 2009).  Water quality problems resulted in more than 16,000 beach 
closings and swimming advisories in the United States in 2001, and fish consumption 
 
 
 
 
Figure 1-2  Index of Biological Integrity versus Percent Total Impervious Area and 
Percent Trees (from Alberti et al, 2007) 
 
 
advisories due to elevated mercury levels are common in 30 states. Impervious cover 
associated with land development reduces groundwater recharge and base flow in 
streams.   Droughts are occurring such that major water supplies are intermittently 
unavailable and others are predicted to diminish entirely in the near future such as Lake 
Mead, source water for 30 million people (Barnett and Pierce, 2009; Reno, February 
13, 2008).  Impervious cover associated with land development also causes increased 
runoff volume and  peak flow during storm events.  Flooding that occurs in urban and 
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suburban areas will increase because precipitation and hurricanes will increase in 
intensity with “increased likelihood of strong El Niños” (Hansen, et al, 2006) as global 
climate changes.   
The literature is rich with studies of negative environmental impacts of sprawl 
(Beatley and Manning, 1997; Beatley 2000; Bruegmann, 2005; Ewing, et al, 2006; 
O’Meara, 1999).  However, some authors also cite some countering benefits of sprawl 
including affordable home prices, higher quality schools, and lower crime (Burchell et 
al, 2005; NRC, 2002).  The benefits however, tend to be greater for the individual 
rather than society as a whole (Burchell et al, 2005).  Despite the noted benefits, 
national surveys cite sprawl as the number one local concern and the subject of 
hundreds of state ballot measures and thousands of local comprehensive plans 
(Brookings Institute, 2001; Pew Center for Civic Journalism, 2000) and demand for 
walkable communities close to jobs on the increase (Leinberger, 2007; ULI, 2006). 
The following sections describe the current land use and water resource 
management practices that occur in the United States and the criticisms of these 
practices found in the literature.  
 
Land Use Management  
Land is governed in the United States primarily by local governments who have 
been given authority by the state through enabling legislation.  The origins of current 
land use management date to the industrial revolution. The industrial revolution was a 
pivotal time in United States history that caused increased demands on land and natural 
resources.  As populations grew and migrated from rural areas to urban centers for 
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work, the concentration of population resulted in worsening of sanitation and increase 
of disease, prompting cities like New York to establish health standards and zoning 
ordinances in the early 1900s.  Then, in 1926, a landmark U.S. Supreme Court case, 
Village of Euclid, Ohio, et al. v. Ambler Realty Company, (U.S. Supreme Court, 272 
U.S. 365, 1926) launched the relatively new practice of zoning nationally and land use 
planning was born. This court ruling upheld a government’s right to separate land use 
for the protection and welfare of a community (Lindstrom and Bartling, 2003).  
Much of the current state planning and zoning acts are based on a late 1920 
model statute that relies on Euclidean zoning1 separating incompatible land use 
(Lindstrom and Bartling, 2003).  Zoning codes and ordinances created by each 
community follow this model and specify the type and intensity of land use allowed in 
different areas of cities and towns.  These codes and ordinances consist of text and 
maps that dictate the allowable layout and density of development and the 
corresponding impervious cover in the form of roads, driveways, and building 
footprints (Center for Watershed Protection, 2008).    In addition to zoning codes and 
ordinances, local governments generally rely on area-wide comprehensive and 
community plans to map the vision for the community’s development (Campbell and 
Fainstein, 2003; U.S. GAO, September 2000; Kaiser and Godschalk, 1995).  
The most common way local governments develop codes, ordinances and plans 
is through rational planning (Berke et al, 2006).  The method is a systematic  
 
1 Euclidian zoning named after the landmark U.S. Supreme Court Case, Village of 
Euclid, Ohio, et al. v. Ambler Realty Company, 272 U.S. 365, 1926. 
7 
progression of setting goals, evaluating alternatives, and selecting the alternative that 
optimizes the goals.  Rational land use planning is done by local government planners 
and is intended to use logic and the best available evidence to analyze policy options 
(Berke et al, 2006).  This method has been the dominant method of planning since 
World War II (Berke et al, 2006; Buckovetsky, personal communication, May 2, 2008). 
In some cases, to overcome the resource burden of the rational method, practitioners 
use a more manageable method that relies on less information and incorporates gradual 
changes of the existing policy. This incremental method of policy development tends to 
be as insular a method of decision making as the rational method (Lindblom 1959).  
Critics say Rational and Incremental Policy Development methods do not get 
community acceptance because assumptions used to lay out plans are not made public 
or clearly explained (Berke et al, 2006).   
Application and administration of zoning codes and ordinances and 
accompanying plans are governed by local zoning agencies that follow procedural rules 
for making zoning decisions. Zoning agencies conduct hearings to interpret the zoning 
ordinances and make decisions on exemptions and variances, consequently, they 
“exercise considerable control over the land development process” (Mandelker, 1997, 
p. 108 quoted in Dispensa, 2004).  Urban growth that is permitted by local governments 
and zoning agencies is influenced not only by a desire to improve livability of a 
community, but also to promote economic development (Berke, et al 2006) and, to a 
lesser degree, environmental protection (Field and Sullivan, 2003; Weinstein, personal 
communication, May 6, 2008).  Land use plans often include conservation goals, but 
the goals are interpretive and not binding and may not be adhered to (Poppler, 1981, 
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cited in Dispensa, 2004).  A large proportion of development in the United States in 
fact, is said to be occurring in the most environmentally sensitive areas such as 
wetlands, riparian zones and coast lines (Beatley and Manning, 1997; Richards, 2009).  
Harvey Molotoch’s theory of the Urban Growth Machine claims that because local 
governments depend on property tax for a bulk of their financing, variances to 
environmental protection provisions are granted to allow for economic development 
(Molotoch, 1999). One study claimed that variances are afforded to powerful elites 
sometimes in corrupt ways, outside of the view of the public (Dispensa, 2004).   For the 
reason cited above, implementation of expert-driven plans often face community 
opposition (Berke et al 2006, p 48). 
Studies indicate zoning has often not fulfilled its goal in shaping urban form, 
and in many instances, has done little to promote sustainable development (Beatley and 
Manning, 1997; Dispensa, 2004). Separation of land use and promotion of growth for 
economic gain has promoted sprawl and resulted in unintended negative environmental 
consequences (Beatley and Manning, 1997; Beatley, 2000; Molotoch, 1999;Williams, 
2000). Furthermore, local governments develop land use plans with minimal public 
input which leads to lack of community support (Berke et al, 2006).   
 
Water Resource Management   
Water governance in the United States is primarily the responsibility of federal 
agencies and their authorizing states. One federal agency in particular, the U.S. 
Environmental Protection Agency under the Clean Water Act of 1987, governs water 
resources by setting water quality standards and ensuring the regulated communities 
9 
comply with those standards through what is commonly termed a hierarchical, 
“command and control” relationship (Weber, 1998).  The U.S. EPA prohibits 
(commands) certain actions in order to protect (control) water resources (Kraft, 2004).  
Specifically, the U.S. EPA and its authorizing states issue permits to facilities that 
discharge into waters of the United States and in those permits lay out pollutant 
concentration and flow limits designed to restore and maintain the chemical, physical 
and biological integrity of waters of the United States.  Discharges emanating from 
discrete conveyances from industrial, municipal, and other facilities from which 
pollutants are or may be discharged to waters of the United States are not allowed 
unless a permit is issued.   
Another federal agency, the U.S. Army Corps of Engineers, manages water 
resources also under various laws including the Water Resources Development Act of 
1986, the Flood Control Act of  1970, and the Clean Water Act of 1987.  These laws 
give the Army Corps authority to do a variety of things including managing floods, 
improving navigation, and protecting, restoring or creating aquatic habitat.  One of the 
ways the U.S. Army Corps of Engineers protects aquatic habitat is by issuing permits, 
under the authority of the Clean Water Act, for disposal of dredge material into waters 
of the Unites States including wetlands. The premise of this permit program is that “no 
discharge of dredged or fill material may be  permitted if : (1) a practical alternative 
exists that is less damaging to the aquatic environment or (2) the nation’s waters would 
be significantly degraded.” (U.S. EPA, 2004, p1) 
Despite these permit programs and other Clean Water Act regulations that 
require watershed planning and protection for other impacts to surface waters, water 
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resource management has not kept pace with anthropogenic impacts.  Since enactment 
of the Clean Water Act and supporting regulations, water quality has continued to 
degrade (U.S. EPA, 2000, 2004, 2006).  Recent U.S. Supreme Court rulings may 
exacerbate this phenomenon by narrowing Federal jurisdictions to manage water 
resources.  Waters of the United States protected under the Clean Water Act have 
traditionally included navigable waters, wetlands and non-navigable tributaries of 
navigable waters (U.S. EPA and U.S. Army Corps of Engineers, 2007).  Two recent 
U.S. Supreme Court Cases, Solid Waste Agency of Northern Cook County  v. United 
States Army Corps of Engineers, (SWANCC Decision)  and Rapanos v. United States, 
(Rapanos Decision) more narrowly defined the jurisdiction over waters of the United 
States under the Clean Water Act (U.S. Supreme Court, 531 U.S. 159 (2001); U.S. 
Supreme Court, 547 U.S. 715, 2006).  The SWANCC Decision determined that the 
U.S. Army Corps of Engineers did not have jurisdiction over isolated wetlands and the 
Rapanos Decision required Federal agencies decide jurisdiction over wetlands adjacent 
to non-navigable waters and tributaries based on “a fact-specific analysis to determine 
whether they have a significant nexus with a traditional navigable water” (U.S. EPA 
and U.S. Army Corps of Engineers, 2007, p. 1).  These decisions in essence reduced the 
number of protected water resources.  The Environmental Law Institute states that as a 
result of these two U.S. Supreme Court cases, “Clean Water Act jurisdiction over the 
wetlands, streams, and other waters of the United States is confusing and uncertain for 
citizens, landowners, and regulators alike” (Environmental Law Institute, 2007, p ).   
This confusion and limitation on what waters may be governed, limits the ability to 
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protect water resources and makes effective management of anthropogenic impacts 
even more important. 
 
Link Between Land and Water Management  
Where and how communities grow impacts water quality.  Management of 
water resource and land use as described above occurs at different levels of government 
and under different statutes and regulations and are not directly linked and often not 
coordinated (Chong and Sunding, 2006).  Local land use is influenced nonetheless by 
environmental laws as outlined in a Supreme Court decision which stated: “Land use 
planning in essence chooses particular uses for land; environmental regulation, at its 
core, does not mandate particular uses of the land but requires only that, however the 
land is used, damage to the environment is kept within prescribed limits.” (U.S. 
Supreme Court, 480 U.S., 572, 1987). 
One set of regulations under the Clean Water Act, the National Pollutant 
Discharge Elimination System (NPDES) stormwater regulations, in particular, provide 
a link between land and water management.  The NPDES stormwater regulations 
require municipalities that own or operate separate storm sewer systems (MS4s)  
manage runoff during storm events in order to ensure stormwater runoff does not cause 
or contribute to water quality standard exceedances (CWA Section 301(b)(1)(C) and 
Section 402).  Under the NPDES stormwater regulations, small, medium, and large 
MS4s with populations that range generally between 10,000 to over 250,000 people, are 
required to examine and possibly update relevant zoning ordinances to institute land 
use management measures that protect water quality (40 C.F.R. § 122.33(b)(2)(ii) and 
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§122.34 (b)(5)).  The small MS4 regulation establishes that to “minimize water quality 
impacts” and “protect sensitive areas . . . minimize impervious surfaces, and minimize 
disturbance of soils and vegetation” are appropriate goals (40 C.F.R. § 122.34(5)(iii)).   
Some communities develop sustainable development codes and ordinances that support 
these goals outlined in the Code of Federal Regulations, others do not. 
 
Criticisms of Land and Water Management  
A call for better water resource and land use policy and management has been 
echoed in numerous publications by the National Resource Council, the National 
Academy of Sciences, National Science Foundation, Congress, and by many water 
experts and academics (Gleick, 2003; NRC, 2004; Oki and Kanae, 2006; Vaux, 2005). 
Scholars and policy experts contend that common United States “command and 
control” water policies and Euclidean land use policies are disconnected from each 
other (Baldassare, 1992; Berke et al, 2006; NRC, 2004), are over reliant on technical 
bureaucratic decision making that does not incorporate representative input from the 
governed, and are influenced by powerful policy actors (Gonzalez, 2001; Kraft, 2004; 
Kweit and Kweit, 1999; McGranahan and Satterthwaite, 2003; NRC, 1999; Switzer, 
2001; Webler 2001; Weber, and Brace, 2001). Many theorists and practitioners call for 
an increase in collaborative governance as a process mechanism to better engage 
stakeholders and devise solutions that are equitable, durable, and of better quality than 
those developed through common autocratic or adversarial methods (Baber and 
Bartlett, 2005; Calbick et al, 2003; Healey, 1992; Holland et al, 2003; Innes,1999, 
2004; Susskind and Cruikshank, 1987; Webler, 1998; Wondolleck and Yaffee, 2000).   
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Others in the field cite limitations of collaboration due to the high resources and time 
demands of this process and the lack of empirical data linking process with outcomes 
(Agranoff, 2006; Congianese, 1999; Foreman, 2002; Layzer, 2008; McCloskey, 1996). 
 
Solution: Sustainable Development Using Participatory Governance 
The design approaches to counter ineffectual land and water management fall 
under the rubric of sustainable development (Mazmanian and Kraft, 2001). Sustainable 
development policy integrates both land use planning and water resource governance. 
The concept of sustainable development emerged in the 1980s and was defined in broad 
terms by the World Commission on Environment and Development as “Development 
that meets the needs of the present without compromising the ability of future 
generations to meet their own needs” (WCED 1987, p8).  Sustainable communities are 
ones that preserve natural ecosystems while providing quality of life for residents.  
Sprawl is contained. The new sustainable land use designs which include among others, 
New Urbanism, Smart Growth, and Low Impact Development (LID), are being 
incorporated into state and local regulations, codes, and master plans to counter the 
over consumption, increased imperviousness and degradation of land and water (Field 
and Sullivan 2003; Dvuyst, 2001; Engwicht, 1993; Mazmanian and Kraft, 2001; 
Richards, personal communication, May 7, 2008). These designs deviate from highly 
managed and expansive land development designs that have predominated in the last 
few decades.  These sustainable land use designs alternatively preserve and incorporate 
a high level of vegetation at the micro or site scale (Prince George’s County, 2000) and 
at a macro or community level, incorporate compact, mixed-use, transit-friendly 
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development, and open space preservation (Ewing, et al, 2007) as illustrated in Figure 
1-3.  The emergence and acceptability of these process and design techniques is evident 
from a national U.S. GAO survey whose results indicate local governments support 
improved coordination and strongly support incentives for local governments to pursue 
Smart Growth (U.S. GAO, September 2000).   
 
 
 
Figure 1-3 Redevelopment of Mizner Park, Boca Raton, Florida 
(U.S. EPA, January, 2006) 
 
 
Despite the emergence of sustainable community design, which saw a surge in 
the last two decades, it is not yet standard practice in communities across the country 
(Mazmanian and Kraft, 2001). Society continues to struggle with how to grow and 
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expand and continue development in ways that do the least harm to their environment 
and conserve valuable natural resources while still providing for economic and social 
opportunities.  Governments, scholars and practitioners are examining public policy 
processes to determine which policy process models deliver more effective policy 
outcomes that ensure a higher degree of implementation so that sustainable societies are 
realized.   
As described earlier, common public policy development methods tend to focus 
decision making in the hands of public officials and their affiliated technical experts 
and powerful policy actors and thus are autocratic and based on scientific reasoning and 
special interests.  In some cases, policy development becomes adversarial, when 
litigation forces the courts to make policy decisions (Dietz, 1994; Kraft, 2004; 
Mazmanian and Kraft, 2001). Alternative ways of developing public policy are 
emerging and are being infused with or are replacing the current methods (Kettl, 2002; 
Healey, 1993). These new approaches are more democratic and collaborative such that 
public policy decisions are made not solely by public officials and those with influence 
but with greater input from the governed (Baber and Bartlett, 2005; Dryzek, 2003; 
Healey, 1993). These newer more participatory forms of governance, which emerged in 
the United States in the 1980s and became more prevalent in the mid to late 1990s, 
have been evaluated by many scholars using case study, qualitative analysis. Fewer 
studies have been conducted on participatory governance using quantitative analysis to 
assess outcomes (Koontz and Johnson, 2004; Sabatier et al, 2005). Only a handful of 
studies have been done comparing participatory governance with traditional forms of 
governance (Ambruster, 2008; Leach, 2008).   
16 
 
Justification for Study  
To summarize major points from the background reviewed here, sustainable 
development is being heralded in policy scholarship and practice as an approach to 
counter the resource intensive ways America develops.   There is a question as to which 
sustainable development policy process generates the most effective and well 
implemented outcomes.  Common autocratic policy process methods, including 
Rational Comprehensive Model, Incremental Model and Advocacy Coalition Model, 
entail insular decision making processes governed by public officials who rely on 
scientific methods and information and influence of powerful elites to make policy 
decisions.  Participatory Governance is a newer more democratic land use planning and 
water governance model that uses public input to derive more equitable policy 
decisions.  The growing use of participatory collaborative policy development has 
created a debate amongst scholars and practitioners as to its efficacy. 
The literature review that follows examines the scholarly debate on policy 
process and outcome from both a theoretical and a practical perspective in the context 
of sustainable development.  The participatory model is examined in more detail as it is 
the basis for the current study.  Contextual factors that influence implementation are 
examined too.  Finally, the environmental impacts of policies are examined in this 
study as ultimately, that is a true test of a sustainable development policy’s success. 
This study addresses the following research questions related to sustainable 
development policy and practice.  
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• Which policy development process – autocratic or democratic- leads to greater 
policy implementation? 
• What contextual factors help or hinder policy implementation? 
• What theory can be used as a framework to guide public policy research and 
practice? 
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CHAPTER 2:  LITERATURE REVIEW 
 
 
As stated in chapter one, this study was conducted in order to respond to the 
following research questions related to sustainable development policy and practice. 
• Which policy development process – autocratic or democratic- leads to greater 
policy implementation? 
• What contextual factors help or hinder policy implementation? 
• What theory can be used as a framework to guide public policy research and 
practice? 
What follows next is an overview of public policy theory and practice and the state 
of the literature on these topics.  The chapter concludes with a discussion of the 
proposed contribution of this study to the current state of knowledge.  Additional 
literature review is included in chapter three as a means of highlighting common 
methodologies in public policy research.  
 
Public Policy Theory 
Two major philosophical views provide the backdrop for the following 
discussion of public policy theories and practices.  A traditional Logical Empiricist or 
Positivist philosophy that favors empirical analysis of cause and effect in an objective 
value-free manner as a means of formulating facts and decisions, and a more 
contemporary Postempiricist philosophy that favors inclusion of values and evaluation 
of context and discourse in analysis and decision making.  Each view is described 
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briefly to provide context and create understanding of the philosophical underpinnings 
of public policy theory. 
Empiricism holds that knowledge is based on observable facts.  Notable early 
Empiricists include 17th Century  philosopher John Locke who outlined his beliefs in, 
“An Essay Concerning Human Understanding” (Pogman, 2006).  According to Locke, 
the mind is a blank slate at birth and all forms of knowledge are acquired through 
experience and sense perceptions (Abel, 2008).  Understanding then comes from facts 
observed through systematically and objectively measured sensory experience.   This 
theory of pure knowledge permeated belief systems for centuries. Nineteenth century 
social scientists including Comte and Durkheim applied this view, termed Positivism, 
to social research (Held, 1980).  They believed social phenomena could be examined 
and understood just as natural phenomena through careful scientific experimentation.  
They viewed observable facts as the ONLY objects of knowledge (Held, 1980, p 164).  
Positivist philosophy therefore sought “universal objective and context free knowledge” 
(Haag and Kaupenjohann, 2001, p 53 quoted in Frame and Brown, 2008).   
Much of political and social science theories have been based on the Positivist 
premise as a way to seek truth and predictive ability for political and social behavior 
(Rority, 2006).  Policy development therefore, has followed a scientific techno-
bureaucratic form.  Cultural, political, socioeconomic context and values are not 
incorporated (Fung and Wright, 2003; NRC, 2003).  Fischer claims many of Positivists’ 
basic tenets are still embedded in institutional decision processes (Fischer, 2003, p 
119).  Scholars have written that social and political science’s reliance on empirical 
sciences has not advanced the professions (Giddens, 1995; Habermas, 1987; Ingram, 
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1997; Lemert, 1995; NRC, 2003; Wallerstein et all 1966).  More specifically, reliance 
on empirical science has “failed in its effort to develop a usable body of predictive 
generalizations” and failed in its ability to provide solutions to social and political 
problems (Fischer, 1998, p 129). The failures are attributed to the fact that policy 
development and analysis is a complex process, impacted by value systems, and 
involving a multidisciplinary network of competing theories (Fischer, 2003).  Reliance 
on a single hypothesis subject to direct empirical check is an oversimplification and 
does harm to the theory of political science (Fischer, 2003).   
Postpositivist philosophies were developed as a way to counter the deficiencies 
of Positivism and expand the understanding of knowledge beyond a one-sided scientific 
view (Held, 1980).  Postempiricism/Postpositivism is said to be not as much a “firmly 
established body of principles as a convergence of themes and approaches (Fischer, 
2003 p 40).  The theoretical foundations for Postempiricism/Postpositivism were 
inspired by the writings of Karl Marx and Max Weber and more recently Jürgen 
Habermas and Michel Foucault (Fischer 2003).  Postpositivists generally believed that 
sensory experience was an important source of knowledge, but that it is a product of the 
structure of human societies and culture and is changeable (Held, 1980).  “What people 
see is a product of how life is produced and interpreted” (Held, 1980, p 181).  
Cognition is relative to the individual in the individual’s society. Therefore, instead of 
technocratic policy development methods controlled by politicians and professional 
experts, decisions and actions should be based on consensual communication with the 
governed (Habermas 1987, 1996; Held, 1980).     
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An important tenet of Postempiricists then, is that they don’t discard empirical 
methods but include them within the context of normative analysis to give their 
findings more meaning (Fischer 2003, p 121).  They stress hermeneutics in that 
“language and discourse have an underlying role in structuring social {and political} 
action” (Fischer 2003, p41).  These philosophers feel that language does not merely 
give a picture of the world; it shapes the world (Fischer and Forrester, 1993). 
While Positivism as an underlying philosophy has remained the dominant view 
guiding public policy theory and practice, Postpositivism has taken hold in much of the 
scholarly writing and profession (Dryzek 1990; Forester, 1993, Fisher 1980; 1995).  
The following discussion provides an overview of traditional and contemporary public 
policy models most commonly found in the literature. 
 
Traditional Public Policy : Autocratic Models – Positivist-Based 
Three traditional public policy development models most commonly cited in the 
literature include the rational, incremental and advocacy coalition models (Campbell 
and Fainstein, 2003, Kraft and Furlong, 2007; Meyer and Miller, 2001; Sabatier and 
Jenkins-Smith, 1993).  A common characteristic of these theories is an underlying 
Positivist philosophy and autocratic, hierarchical decision making by public officials or 
strong advocacy groups.   
Rational Comprehensive Model. The rational comprehensive model entails 
identifying a problem, setting an agenda, adopting a policy, implementing the policy, 
and evaluating its success (Kraft and Furlong, 2007; Sabatier and Jenkins-Smith, 1993; 
Switzer, 2001).  The origins of this approach are said to come from President Theodore 
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Roosevelt and Gifford Pinchot who believed that “the nation’s resources could only be 
conserved for future generations through objective and rational decision making” (Karl, 
Susskind and Wallace, 2007, p 22). Then in the 1950s and 1960s, the systems model of 
politics laid out by Lasswell (1951) and Easton (1965) called upon this systematic 
approach. (Sabatier and Jenkins-Smith, 1993).   Two decades later, Anderson published 
a seminal work Public Policy-Making (1975) that established rational comprehensive 
approach as one of the major models of policy development (Sabatier and Jenkins-
Smith, 1993).  The model is based on the premise that to make sound decisions, a 
decision maker must gather information about the problem, establish goals, evaluate the 
alternatives and select the alternative that best meets his or her goals.  It assumes the 
decision is well informed and maximizes the achievement of the goal (Meyer and 
Miller, 2001). It generally relies on experts to do the analysis. The benefits of this 
model are that it simplifies and organizes a complex process into a workable one and 
can be applied to any institution (Forester, 1984; Sabatier and Jenkins Smith, 1993). 
Criticisms of this method are numerous claiming it is too idealistic (Barkenbus, 1998; 
Etzioni, 1967; Forester, 1984; Lindblom, 1959; Ostrom, 1998), too resource intensive 
(Campbell and Fainstein, 2003; Ostrom, 1998), requires a level of knowledge not often 
present in any single individual, (Lindblom, 1959), and is hierarchical and autocratic 
and limits the openness of the thinking process (Ostrom, 1998; Sabatier and Jenkins 
Smith, 1993).  Nonetheless, this is the decision method most often used in traditional 
land use planning (Berke et al, 2007; Buckovetsky, personal communication, May 5, 
2008; Campbell and Fainstein, 2003; Orr, personal communication, May 6, 2008). 
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Incremental Model. The incremental model, conceptualized by Charles 
Lindblom in the 1950s, is a different kind of decision and policy development method.  
To overcome the resource burden of the rational method, Lindblom proposed that 
practitioners use a more manageable method that relies on less information and 
incorporates gradual changes of the existing policy.  This process, combined with 
follow up evaluation and refinement, allows for policy learning and less uncertainty and 
possible error in the decision (Lindblom, 1959, 1979). The objective of this process is 
to make change gradually and arrive at a decision that is agreeable to all stakeholders 
(Campbell and Fainstein, 2003; Meyer and Miller, 2001; Etzioni, 1967).  Criticisms of 
this method include its inability to address issues with a high degree of conflict 
(Bendor, 1995), and its limited ability to allow for innovation (Dror, 1964; Etzioni, 
1967; Last, 1995).  In addition, it tends to be an insular method of decision 
development because of its inability to incorporate the interests of the governed. 
Lindblom states that the “administrator enjoys an intimate knowledge of his past 
sequences that an ‘outsider’ does not share” and that once the policy is drafted, “the 
policy analysts may seek out other policy analysts whose policy chain is different from 
their own {for input}” (Lindblom 1959, p 88).  This assumption places too much 
burden on the policy maker to seek out alternative views and therefore may result in 
policy that does not incorporate the views of the weak or minority (Campbell and 
Fainstein, 2003). 
Advocacy Coalition Model. The advocacy coalition model is an attempt made in 
the 1990s by Sabatier and others to address and characterize the powerful interest 
groups that influence and shape policy (Campbell and Fainstein, 2003). It is a broader 
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view of the policy process than the rational or incremental model.  The advocacy 
coalition model lays out the primary policy shapers as participants in coalitions 
comprised of groups that share core values including government, private corporations, 
researchers and journalists.  These coalitions use policy brokers to get their interests 
known and put into policy. Policy changes under this model are said to occur as a result 
of something happening outside the system that offers opportunities or obstacles, such 
as a recession.  Following outside interference, one dominant coalition will replace 
another (Sabatier and Jenkins-Smith, 1993). Many claim this model to be a realistic 
representation of how policy is made (Ellison, 1998; Jenkins-Smith and Sabatier, 1994; 
Lieberman, 2002; Weible, 2006). However, there are a number of criticisms in the 
literature as well.  The most obvious is that the advocacy coalition framework does not 
measure strategies to achieve policy, only belief systems (Weible 2006), and the model 
does not work as an explanatory tool (Freeman, 1997).  In practice, it is said to pit 
interest groups against each other leading to misunderstandings and delays in decisions 
(Karl, Susskind and Wallace, 2007). 
 
Contemporary Public Policy: Collaborative Model – Postpositivist-Based 
Participatory Governance Model. Participatory Governance, (Dryzek, 2003; 
Fung and Wright, 2003; UN 2007) also called Deliberative Democracy (Baber and 
Bartlett, 2005; Gilbert and Behnam, 2009; Hunold, 2001;Petts and Brooks, 2006) is a 
discursive and collaborative policy model that is commonly associated with 
Postpositivist philosophies.  Pat Healey wrote in her seminal article, “The 
Communicative Turn in Planning Theory and its Implications for Spatial Strategy 
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Formation” that “a new wave of ideas is sweeping over the field of planning and 
analysis… producing a paradigm shift” (Healey, 1996).  The new wave of ideas 
focused on discussing issues in the public realm.  The intellectual influence for this, she 
and other advocates of collaborative planning claim, stem from Jürgen Habermas’s 
Theory of Communicative Action (Brulle, 2002; Dietz, 1994; Fischer, 2003; Halvorsen, 
2006; Innes and Booher,1999; Petts and Brooks, 2006; Purdon, 2003; NRC, 2008; 
Webler, 1999; Webler and Tuler, 2000; Webler and Tuler, 2001), which proposes that 
language – undistorted communication specifically-  is the key to transform to a more 
egalitarian society (Held, 1980).  Habermas writes that a constitutionally structured 
political system that allows for open and undistorted communication in the public 
sphere, will exert pressure on political systems and bring about transformation 
(Habermas, 1996).   
 Habermas’s basic tenet is that what is fundamental and universal is 
communication, which he describes as the action aimed at understanding (Habermas, 
1979).  Habermas views talking as a “search for truths” (Webler and Tuler, 2000, p 
569).  Language does more than convey thoughts and actions it shapes them to create 
truth.    An assertion of truth is what Habermas calls a “validity claim”.  (Webler and 
Tuler,  2000, p 569).  Habermas proposed to reconstruct language into what he called 
“the universal validity basis of speech” (Habermas, 1979).  These validity claims all 
must be fulfilled in order to communicate openly and include truth, appropriateness, 
and sincerity.  The goal of instilling these validity claims is to come to mutual 
consensus.  The following table, derived based on a review of relevant papers and texts 
on the Theory of Communicative Action, is provided to illustrate Habermas’s theory 
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(Gilbert and Behnam, 2009; Habermas, 1998; Held, 1980; Purdon, 2003; Webler and 
Tuler, 2000). 
 
Table 2-1 Outline of Habermas’s Theory of Communicative Action 
Communicative Action  
Language 
(validity claims)  
Reason Tests 
Sincere Aesthetic 
(emotion) 
Repeat Behavior - balanced inclusive representation 
of stakeholders at multiple meetings with a 
demonstrated congruence between behavior and 
expression 
True Scientific 
(intellect) 
Empirical Proof  - an informed process that provides 
explanations to allow for rational justification of a 
choice of action 
Appropriate  Moral 
(will) 
Moral Discussion  - to solve conflict, establish a 
normative basis for action, and come to a consensus 
decision 
 
   
 For truly authentic open communication and rational discourse, all three validity 
claims must exist.  Due however, to the primacy we place on technical analytical 
methods, society falsely equates reason with science (Held, 1980) and relegates 
environmental policy development to technical experts (Brulle, 2000; NRC, 1996).  
Habermas says reason includes all three domains: scientific, aesthetic and moral.  
Therefore, intellect, emotion, and will of the people must be called upon through open 
discussions in order to come to a more widely accepted and superior decision.  
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According to Habermas, policy decisions, because of their technocratic nature, face a 
crisis - “Crisis of Legitimation” -; because they are based on scientific neutral 
observations without reflection they limit public input and don’t generate deep abiding 
loyalty by the governed (Brulle, 2000).  Many people feel no commitment to the 
political system (Giddens, 1985).     
 Commitment by society is gained, according to Habermas, through undistorted 
communication, open discussion, and making what is unconscious conscious using all 
three forms of reason listed in Table 2-1.  Access to policy development is not longer 
limited to technical experts and  other select groups due to a focus on scientific reason 
(Brulle, 2000).  A discourse ethics is adopted whereby norms that meet the approval of 
all affected parties through practical discourse based on moral argument, become valid 
and justified claims of truth (Habermas, 1990).  According to Habermas, it is the public 
sphere where undistorted communication must occur for it is this realm of society 
where public opinion can be formed with input from all citizens in an unrestricted 
fashion in order to criticize and have influence over the state to hold them accountable 
(Habermas, 1989).  The public sphere is truly public and no longer atrophied (Brulle, 
2000). 
 In summary, Habermas writes that “an emancipated society would be one in 
which human beings actively control their own destinies through a heightened 
understanding of the circumstances in which they live” (Giddens, 1985). This would 
involve undistorted discourse, rational consensus, and a political system that is not 
merely pragmatic and technocratic but recovers moral values that have been lost. This 
kind of political system will not face a crisis of legitimization, but will enjoy 
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commitment and support from its citizenry. The deliberative or participatory approach 
then “rests on the assumption that the legitimacy of a political decision depends on the 
quality of the decision-making process and actors should do their best to achieve 
reasonable consensus via discourse (Scherer and Palazzo, 2007, cited in Gilbert and 
Behnam, 2009, p 225).   
 The Theory of Communicative Action is not without its criticisms.  Many claim 
the theory is abstract and does not apply in practice (Fischer, 2003; Held, 1980; Webler, 
1999).  Ideal speech is said to be politically naïve and have little effect on the power 
elites in contemporary political systems (Fisher, 2003, Healy, 2008).  Furthermore, the 
contention that all speech is aimed at consensus is not supported (Held, 1980).  
Habermas continued to develop his theory over the decades since publishing the Theory 
of Communicative Action Volumes I and II in the 1980s and has published essays 
specifically clarifying Communicative Rationality (Habermas, 1996).  Those who 
support Habermas’s theory say critics miss the point – “ Habermas has provided the 
philosophical foundations {for building participatory policy institutions}… not a 
blueprint” (Fischer, 2003, p 37). The Theory of Communicative Action is meant as a 
guide not as a directive and many scholars have used portions of or revised versions of 
Habermas’s ideal speech situation to formulate their own similar theory of public 
participation (Renn et al, 1995; Webler and Tuler, 2000). 
 This study is an attempt to test a practical application of the Theory of 
Communicative Action.  Tests for the presence of scientific, aesthetic and moral reason 
are incorporated in the approach as described in subsequent chapters.   Policy outcomes 
of democratic (participatory) and autocratic (nonparticipatory) processes are compared 
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in an attempt to measure in a real world setting, the validity of Habermas’s Theory of 
Communicative Action.  
 Figure 2-1 depicts basic conceptual differences between the democratic and 
autocratic policy models.  Autocratic decisions are made by one person or authority and 
the decision affects many.  Democratic decisions are made by those affected by the 
decision. 
 
Public Policy Practice in the Context of Sustainable Development  
 Public policy theory attempts to characterize policy development methods so 
that scholars and practitioners understand the theoretical foundations of the policy 
process.  In the context of land use planning, there is a tension between theory and 
practice.  Theory and practice are separate endeavors yet, each informs the other to a 
degree (Campbell and Fainstein, 2005; Webler, 1999).  Some scholars rely on theory to 
form the basis for structuring public participation process (Purdon, 2003; Webler, 1999; 
Webler and Tuler, 2000).  Theory in its abstract nature however, has its limitations and 
practitioners may disregard it (Bresni, personal communication, May 20, 2008; 
Campbell and Fainstein, 2005; Fischer, 2003).  Many in the field have “decried the gap 
between theory and practice” (Campbell and Fainstein, 2003, p3) and claim that the 
way a public administrator makes a decision and formulates policy does not follow 
neatly into the models described but rather may use a hybrid of these approaches 
depending on the situation and common sense (Buckovetsky, personal communication, 
May 5, 2008; Fischer and Keith, 1977; Forester, 1984; George, 1972; Hoch, 1994;  
 
30 
 
Autocratic 
Decision 
Solution 
Stakeholder 
A
Stakeholder 
B
Stakeholder 
C
Stakeholder 
C
Authority 
Solution 
Democratic 
Decision 
Authority 
Stakeholder 
B
Stakeholder 
A
 
 
 
 
 
 
 
 
 
  
 
Figure 2-1 Autocratic versus Democratic Decision Processes 
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Jones, 1964; Orr, personal communication, May 6, 2008; Weinstein, personal 
communication May 6, 2008).  Others point to the fact that policy choices are not 
necessarily mutually exclusive and may complement each other (Fiorino, 2006; 
Zahariais, 1998). Many contend that circumstances around the decision, such as 
resources and competing interest groups, may significantly impact the decision 
outcome (Buckovetsky, personal communication May 5, 2008; Forester, 1984; 
Gonzalez, 2001; Hoch, 1994; Jones, 1964; Orr, personal communication May 6, 2008).  
A discussion of the practice of policy development was outlined in chapter one.  
The discussion that follows reflects on that overview of practice and attempts to explain 
the tension between theory and practice  
 As stated in the introduction, traditional public policy development methods 
tend to focus decision making in the hands of public officials and their affiliated 
technical experts and thus are autocratic and based on scientific reasoning and tend to 
enable special interests to dominate decision making (Brulle, 2000; NRC, 1996).  In 
some cases, traditional policy development becomes adversarial, when litigation forces 
the courts to make policy decisions (Dietz, 1994; Kraft, 2004; Mazmanian and Kraft, 
2001). Alternative ways of developing public policy are emerging and are being infused 
with or are replacing the traditional methods (Kettl, 2002; Healey, 1993). These new 
approaches are more democratic and collaborative such that public policy decisions are 
made not solely by public officials but with greater input from the governed (Baber and 
Bartlett, 2005; Dryzek, 2003; Healey, 1993). 
 The practice of collaborative governance is characterized by negotiation 
amongst members of all stakeholder groups in an effort to seek an all gain solution 
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(Susskind, 1987, p 11).  Scholars in the field include, Forester, (1993, 2006), Healey, 
(1992), Innes, (1995), Leach (2002), Susskind, (1987) Wondolleck and Yaffee, (2000) 
and Webler (2004). Collaborative governance emerged, as early as the 1960s out of a 
desire for more flexibility over the traditional rational and incremental planning 
methods (Rosenhead, 1980). This method saw another surge in the 1980s and 1990s as 
a result of federal regulation weakening and deadlocks on proposed environmental 
regulation and negotiations (John, 1994) to open up the insular technocratic policy 
development methods that were being criticized (NRC, 1996) and to counter the top-
down adversarial power-driven climate around water and land use governance that 
many deemed was not working (Connick and Innes, 2001; Fiorino, 2006; Weber, 1998) 
and to counter the technocratic insular policy development methods.   Organizations 
and think tanks such as the Consensus Building Institute at Harvard University, Center 
for Collaborative Policy at California State University, and the U.S. Institute for 
Environmental Conflict Resolution, formed during this period to act as resource centers 
to build capacity of public agencies and stakeholder groups for collaborative policy 
development. The National Research Council’s Understanding Risk published in 1996 
and The Consensus Building Handbook published in 1999 through the Consensus 
Building Institute, are reference guides often cited by academics and practitioners in 
publications written on the subject of deliberative democracy in environmental 
governance (NRC, 1996; Susskind et al, 1999). 
Lauria and Wagner conducted a study of empirical research in planning practice 
to determine how well it informed planning theory (Lauria and Wagner, 2006).  This 
study described research methods and results of over 100 case studies.  The authors 
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concluded that despite the proliferation of empirical studies since 1980, it could not be 
determined whether the gap between planning and practice had closed (Lauria and 
Wagner, 2006). 
 
State of the Research and Research Needs  
  There have been empirical studies examining the efficacy, or capacity for 
beneficial change, of the participatory governance model and the conditions which 
make it conducive (Connick and Innes, 2001; Innes, 2004; Leach, et al, 2002; 
Margerum, 2008; NRC, 2008; Reed, 2008; Sabatier et al, 2005; Susskind et al, 1999; 
Wondolleck and Yaffee, 2000). Based on case studies, the method is thought to bring 
more equitable and effective decisions and enjoy greater support by affected parties 
(Fung, 2002; Innes and Booher, 1999; Margerum, 2008; NRC, 2008; Reed, 2008). 
Researchers highlight the environmental and social benefits that have been measured 
from environmental consensus building exercises including new social capital, trust, 
improved environmental stewardship and increased community identity (Innes, 1999; 
Lutz Newton et al, 2007; Poncelette 2001, Webler, 2001).  A few studies measure the 
policy outcomes and note the ability of these practices to result in sustainable 
development plans and projects on the ground (Mandarano, 2008; Sabatier, et al, 2005). 
A smaller number measured success of collaborative policy process in comparison to 
other forms of policy process (Arvai, 2003; Weible at al 2004; Leach, 2008). Some 
scholars contend that collaborative governance leads to policy and action that is “more 
resistant to economic exploitations of people and places” (Healey, 1997, p 1535) and 
maximizes the ability of people to live sustainably compared to cultures dominated by 
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individualistic and competing strategies (Healey, 1997; Ling et al, 2009). Others go so 
far as to state that deliberation and citizen empowerment is a requirement for 
ecologically sustainable societies (Baber and Bartlett, 2005; Elizabeth Kline, 1995 cited 
in Mazmanian and Kraft, 2001). 
 Cautionary statements about this process however, are repeated in the literature.  
Collaboration is not a panacea (Fiorino, 2007; Forester, 1999; Hunold, 2001; Innes, 
2004, 2006; Koontz, 2006; Weber, 1998).  The imbalance of power can thwart 
resolution and too many parties unduly delay the process (Campbell in Campbell and 
Fainstein, 2003, p 448) such that collaboration should be used only in appropriate 
circumstances and may be used in conjunction with other planning approaches.  Some 
claim it is not effective at bringing environmental outcomes (Layzer, 2008; McGlosky, 
1996; Peterson, et al, 2004).  Furthermore, some data gaps exist in the literature.  As 
stated earlier, studies showing direct cause and effect of the planning method and 
environmental outcomes and studies comparing collaboration to other decision making 
methods are limited (Bengston, et al, 2003; Koontz and Thomas, 2006; McGuire, 2006; 
Sabatier, et al, 2005).   
The National Research Council conducted a literature review of public 
participation in environmental policy in 2008.  Commissioned by three Federal 
Agencies, a panel of experts and top scholars convened to examine research and 
practice of public participation in environmental policy to find indicators of success and 
make recommendations for government agencies on ways to improve their public 
participation processes (NRC, 2008).  Much of the research cited was also examined for 
this dissertation as described above. NRC’s comprehensive study of public policy 
35 
concluded several key things which in many ways mirror and other ways expand the 
findings of the above literature review.  Overall, the NRC panel findings solidified the 
need for the current study in order to add to the growing body of research on public 
participation. 
   Key NRC findings on public participation in environmental assessment and 
decision making are as follows. 
• The literature and field of public participation includes proponents and 
opponents of public participation in environmental decision making (NRC, 
2008, p1-3). 
• The body of research that exists is limited but growing.  Research remains 
scattered and is not cumulative and lacks a common vocabulary, theory and 
methodology (NRC, 2008, p1-11). 
• More research is needed, both experimental and quasi-experimental studies, to 
better understand the efficacy of and methods for conducting successful public 
participation.  “Much more remains to be done” according to the NRC panel 
(NRC, 2008, p9-17). 
• Despite the call for more research, there exists sufficient empirical and practical 
knowledge to summarize the state of knowledge, draw conclusions, and respond 
to the request of Federal Agencies to provide recommendations for successful 
public participation.  Much of this empirical research is based on direct 
observations or retrospective surveys of public participation processes. 
Conclusions from the studies are in most cases, based on participant’s judgment 
of the process (NRC 2008, p3-8). 
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• NRC categorized three types of indicators of success of environmental decision 
process which include: quality of assessment or decision; legitimacy of process; 
and capacity for future decisions.  NRC’s review of the research and practice 
found that as best practices in participation increased, so too did these indicators 
of success (NRC, 2008, p 3-7 and 3-15). 
• The NRC panel did not include implementation of policy commitments as one 
of its indicators of success despite the fact that the report featured a handful of 
studies which examined implementation of environmental policies.  NRC did 
conclude that based on the limited studies (Leach and Pelkey, 2001; Lubell and 
Leach, 2005; Sabatier et al, 2005), when public participation was broader and 
longer, breadth of project implementation increased (NRC, 2008, p 3-5). 
• In the two studies described which compared participatory and non participatory 
policy processes, results indicated better trust and conflict resolution and 
support for decisions from processes that involved the public (Arvai, 2003; 
Schneider et al 2003). 
 
Ultimately, NRC recommended to the government agencies who requested the 
study, that public participation be fully incorporated into the environmental assessment 
and decision making process (NRC, 2008).  NRC also recommended more research be 
conducted to better understand keys to successful participatory governance (NRC, 
2008).  Another literature review published at this time, corroborated the NRC findings 
and concluded that while there are documented benefits of stakeholder involvement, 
including quality and durability of decisions, these findings are based on limited 
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evidence (Reed, 2008).  More examination of participatory governance is needed to fill 
the gaps in the literature and overcome the skepticism that exists (Reed, 2008). 
In addition to the body of research examining public policy process and 
outcome, another important stream of public policy research focuses on external factors 
influencing policy. Scholars and policy analysts contend that public policy creation and 
implementation cannot be viewed in a vacuum but must be studied in the cultural, 
socioeconomic and political context in which it is born (Brulle, 2000; Fischer 2003; 
Petts and Brooks, 2006; Policansky, 1998; Putnam 2000).  Political Scientists and 
Sociologists have long examined what helps or hinders implementation of public 
policy.  Looking at the external drivers outside of the government institutions that 
created the policy, three schools of thought are called upon in political science to 
explain degree of implementation of public policy.  The schools of thought that are 
commonly used to explain limited implementation of public policy include Economism, 
Power Approach and Culturalism (Baglione, 2007).  Adherents to these general schools 
of thought contend that (outside of the institutions that create the policies) it’s either 
economics, power or culture that drives politics (Baglione 2007). Each school of 
thought is summarized here in the context of sustainable development and watershed 
protection policy. 
Economists claim there are few economic incentives to adopting integrated, 
participatory collaborative land use and water resource governance and until that exists, 
it will be business as usual (Hale, 1999; Hinrichsen, Robey, Upadhyay, 1998, Portney 
and Stavins, 2000; Rees, 2006; Roddick, 2004).  These political scientists and 
economists report that the limited application of integrated, participatory resource 
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management is due to lack of financial resources or incentives due to poor 
understanding of cost benefit of holistic water management techniques.   Baglione cites 
the famous quote from former President Bill Clinton – “It’s the economy, stupid” as the 
mantra of this group of scholars (Baglione, 2007, p36). Organizations with the most 
money have more power in a capitalistic society.  Brulle offered statistics that show the 
disproportionate wealth of corporations and other institutions compared to 
environmental organizations.  Environmental organizations are out numbered by 
business promotion organizations two to one and they earn only a quarter of the annual 
income (Brulle, 2000, p 106).   One accusation is that despite the support of the public 
in theory, Americans are “Lite Greens” who still want less regulation and more 
independence and only 5 percent regularly gave money to environmental causes at the 
turn of the last century (Kraft, 2004, p-108).  This lack of funding and support for 
environmental causes limits the likelihood that environmental considerations will be 
incorporated in public policy. 
Culturalists are scholars who argue that it’s our lack of environmental ethics in 
society, academia, government, and business that keeps us from adopting an 
ecologically and culturally-friendly, participatory natural resource management 
approach (Adams, et al 2003; Brulle, 2000; Clapp and Dauvergne, 2005; McMichael, 
Butler and Folke, 2003;  Pretty, 2003; Winfield and Benevides, 2003).  It’s also our 
culture and tradition that keeps us rather isolated in our unique disciplines and resistant 
to ideas from professionals outside our own professional community (Petts and Brooks, 
2006). This inability to speak the same language can greatly inhibit effectiveness of  
participatory governance.  Authors call for “substantial shifts in thinking” and “culture 
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changes” in order to integrate the various disciplines, incorporate lay person 
knowledge, and produce new ideas and solutions to realize integrated sustainable 
resource management (Gleick, 2003; Harris, 2005; Pahl-Wostl, 2006; Petts and Brooks, 
2006).  Other authors point to religion as the barrier to participatory sustainable 
development governance, and state the attitude that exists in Western scientific thought 
comes from the bible’s premise that Man is master, with dominion over nature (Brulle, 
2000). John Louis Sullivan is said to have created the common thinking that American 
settlers have a God given right to conquer the great north American continent-both its 
people and its land when in 1845, he proclaimed, “Our manifest destiny is to 
overspread the continent allotted by Providence for the free development of our yearly 
multiplying millions” (quoted in Brulle, 2000, p 117). The ideas of property rights and 
exploitation for personal use are common themes of today’s modern day manifest 
destiny.  These attitudes do not lend themselves to ecologically sensitive approaches to 
water and land management. An article published in Science in December 2003 states 
aptly, “The forces that oppose social change for sustainability, whether from 
indifference, incomprehension, or self interest, are powerful” (McMicheal, Butler, and 
Folke, 2003).   
The Power Approach relates to forces of political influence shaping political 
will. Power influences political action and “has a long history in political theory dating 
back to Thucydides, Machiavelli and Hobbs” (Baglione, 2007, p 38).  Contemporary 
power elite scholars believe that the current institutions responsible for environmental 
governance are not set up for power-free interdisciplinary governance and until these 
institutions and laws that support them change, natural resources, in this case land and 
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water, will be controlled using competing approaches influenced by power elites 
(Brulle, 2000; Dietz, Ostrom, and Stern, 2003; Gonzales, 2001; Kraft 2004; Maguire, 
2003; Matondo, 2002; Nelson, 2003; Switzer, 2001).  Some claim that with the election 
of Ronald Reagan in 1980 came a new political ideology which was pro-business, small 
federal government, and market-based incentives to safeguard the environment (Brulle, 
2000). Couto claims government reformed in the 1990s to mimic private industry and 
became less democratic (Couto,1999).  Still others state that  conventional water and 
land  management systems comprised of fragmented institutions and many largely 
autonomous and poorly coordinated administrative bodies with their own agendas and 
power positions, do not lend themselves well to integrated participatory governance 
(Rees, 2006; OECED, 2006; Thomas and Durham, 2003; Austria and Hofwegen, 
2006). Switzer claims identification of an environmental problem and policy 
formulation often involves many varied policy actors including the public but that 
policy adoption is often done out of public eye (Switzer, 2001, p.65).   
Power and political will is also measured by willingness of public to engage in 
democratic processes. Less engaged citizens mean more opportunities for power elites 
to sway government. Studies indicate “prevailing public disengagement from 
government and the political process” (Kraft, 2004, p 261).  The prevalent approach to 
water policy development “grounded in expert knowledge, scientific rationality, and 
increasingly bureaucratic organization has often reinforced a limited… notion of 
participation” (Conca, 2006, p 158).  An important question to pose is whether or not  
citizens are attempting to engage in political decision making.  Putnam’s detailed study 
of social capital in which he measured numerous indices of political involvement, 
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indicated that over the last few decades,  interest in public affairs decreased with 25 
percent of people less likely to vote, and 40 percent less engaged in political and civil 
organizations (Putnam, 2000 p 46).  A review of twenty case studies of community 
sustainability planning published in 2009, concluded that successful community 
development requires not only integrated planning but also political will (Ling et al, 
2009). 
The literature contains several scholars who subscribe to at least two, sometimes all 
three schools of thought, and therefore claim it will take better funding mechanisms, 
institutions less influenced by power, and value shifts to help realize participatory 
governance of natural resources (Bouwer, 2002; Hinrichsen, et al, 1998; Patrick, 1994; 
Postel,1999; Rees, 2006; Radif, 1999; Trust for Public Land, 2003; Wakefield, 2004). 
These scholars claim that failure to adopt participatory integrated governance cannot be 
attributed to any one or two causes but to a combination of several.  Questions remain 
however, as to how these external forces of  economics, culture and political power 
influence policy development.  To what degree do contextual factors help or hinder the 
realization of policy? 
 
Potential Contribution of this Research 
More studies have been recommended to understand the efficacy of the 
collaborative planning model (Bengston et al, 2003, Enterprise for the Environment 
Report 1998; Fung and Wright 2003; Innes, 2004; Lauria and Wagner, 2006; NRC, 
2008; Petts, 2007; Orr, personal communication, May 6, 2008; Reed, 2008; Sabatier et 
al, 2005).  In the limited available studies of policy process and outcome, with a few 
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exceptions, there is a general observation that strong broad-based consensus on policies 
result in a greater likelihood of implementation (Margerum, 2008; NRC, 2008).  Calls 
have been made however, to compare outcomes of these policy development methods, 
especially environmental outcomes, to more traditional methods (Ambruster, 2008; 
Mandarano, 2008; NRC, 2008; Weible et al, 2004). Furthermore, empirical studies are 
limited linking the use of collaboration process to sustainable development (Innes, 
personal communication, April 29, 2008; John, 1994; Orr, personal communication, 
May 6, 2008).   
Perhaps more enticing is the call to examine the tension between theory and 
practice (Campbell and Fainstein, 2003; Webler 1999; Webler and Tuler, 2000)  Can 
Habermas’s Theory of Communicative Action, which claims dialogue between policy 
makers and affected parties and consensus decisions leads to more committed citizenry 
and thus more durable policy implementation, be proven?   
Finally are contextual factors including socioeconomics, time and space, 
helping or hindering implementation of land use policies?  Does cultural, political and 
economic setting influence policy outcome and if so, what is that influence relative to 
the influence of the policy process used?  On a more practical vain, do the physical 
features of communities impact degree of implementation of sustainable land use 
policies?  In other words, does the community size or population density impact the 
ability to build in accordance with sustainable development codes and ordinances?  
And ultimately, does the time lapse since policy issuance influence the degree of 
implementation?  
43 
This research will help fill the gaps in the literature which are called for to 
determine efficacy of participatory governance, the contextual factors that influence it, 
and will illuminate the linkage between Habermas’s Theory of Communicative Action 
and practice in the context of sustainable development.  The layout of this study is 
depicted in Figure 2-2. 
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As illustrated, the study answers the call to compare outcomes of two primary 
policy development methods and does this in the context of the culture, economics, 
politics and physical features of the communities under study.  The key research 
questions and associated hypotheses which will be examined and tested are as follows. 
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Question 1: Which policy development process leads to more durable policy outcomes? 
H1: Collaborative planning process is more successful at realizing outcomes than 
traditional hierarchical rational planning. 
Null Hypothesis Ho: Greater degree of collaboration is not associated with a 
greater degree of implementation. 
 
Question 2: What contextual factors help or hinder policy implementation? 
H2: Confounding factors of cultural, economic, and political support influence 
degree of implementation. 
Null Hypothesis Ho: Greater degree of cultural, economic, and political support  
is not associated with greater degree of implementation. 
 
Question 3 -  Does Habermas’s Theory of Communicative Action provide a  
framework with which to measure collaborative planning? 
This query will be addressed though a review of the study findings and will be 
captured in a narrative discussion. 
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CHAPTER 3: METHODOLOGY 
 
 
The previous two chapters introduced the topic of this study, its importance, 
and a review of the relevant literature.  This chapter includes a review of relevant 
policy analysis methodology and explains the methods chosen to conduct this study. 
 
Methodology Overview  
The goal of this research is to measure the association between policy process 
and policy outcome and the relative influence of contextual factors of culture, 
economics, politics, as well as time and space.  The study tests specifically, whether 
more democratic, discursive and collaborative policy development methods are 
associated with a greater degree of policy implementation than autocratic methods 
and what effect major confounding factors of cultural, economic and political support 
systems have on this implementation.   Time and space are also factored in to 
determine if date of policy issuance or size and density of a community impacts 
degree of implementation of land use policy.  Finally, another aim of this study is to 
analyze the predictive ability of the findings in order to determine whether inferences 
can be made about similar policy processes and outcomes. 
Correlation analysis was conducted because a clear causal relationship was 
not expected to be measured due to the complexity and interdependence of variables 
in the process and outcomes of collaboration.  Collaboration, by its nature, creates 
relational factors and thus limits mutually exclusive behaviors of variables (Fischer, 
2003; Innes and Booher, 1999; Laszlo, 1996; Orr, personal communication May 6, 
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2008).  Also a retrospective study cannot capture all the variables that influence 
policy outcome due to the time lapse between events and measurement of those 
events.  For these reasons, most studies of this kind rely on measuring associations 
and/or frequencies of occurrence to draw generalizations and predictions (Carter, et al 
2005; Featherstone, 1999; Koontz, 2005; Orr, 2008).  Ultimately, policy development 
and analysis is a complex process, impacted by value systems, and a multitude of 
factors involving a multidisciplinary network of competing theories (Baglione, 2007; 
Fischer, 2003).  Associations, generalizations, and predictions can be made but 
reliance on a single hypothesis of cause and effect subject to direct empirical check is 
an oversimplification and does harm to the theory of political science (Fischer, 2003).   
To meet the study goals, a large-scale retrospective quasi-experiment of land 
use planning and implementation was developed.  This method was chosen to fill a 
gap in the literature which lacks large-scale comparative studies that go beyond 
process analysis and examine tangible outcomes of the process (Mandarano, 2008; 
NRC, 2008; Sabatier, 2005).  The method also adds to the body of empirical research 
aimed at informing theory (Levine et al, 2005; Webler, 1999).  The study was 
designed based on a review of methodologies adopted in similar policy analysis 
studies and on consultation with practitioners in the land use planning and 
participatory governance fields. 
A review of the literature on methodology reveals a number of important 
research design considerations.  First, regardless of any particular methodology, there 
is a call to test the applicability of public policy theory to practice.  Participatory 
policy development, prior to the 1970s, was said to be a practice without a theory 
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(Wengert, 1976 cited in NRC, 2008). Researchers since then have been developing 
theories of public participation (NRC 2008). The theory most often cited as a valuable 
framework with which to study public participation in the context of environmental 
and land use planning is Habermas’s Theory of Communicative Action (Barber and 
Bartlet, 2005; Dietz, 1994; Healy, 1993; NRC, 2008; Webler and Tuler, 2001).  
Despite a general agreement as to the applicability of Habermas’s theory, Lauria and 
Wagner reviewed 100 cases of empirical research in planning practice to determine 
how well it informed planning theory and could not definitively state how well it did.  
The authors concluded that despite the proliferation of empirical studies since 1980, it 
could not be determined whether the gap between planning theory and practice has 
closed (Lauria and Wagner, 2006).  This dissertation will test the claims of 
Habermas’s theoretical work on deliberation and decision making as a means of 
contributing to this empirical body of work. 
The review of relevant policy analysis uncovered a second important issue 
related to methodology.  There is no standard definition and measurement technique 
for collaborative policy process or outcome (NRC, 2008).  Several scholarly studies 
and reports published by practitioners provide background and a framework for 
assessing collaborative governance (Gray, 1989; Innes, 2004; Innes and Booher, 
1999; Mandarano, 2008; Orr, 2008; Susskind et al, 1999).  Very few environmental 
policy studies measure tangible, physical outcomes, in particular environmental 
outcomes of a policy process (Mandarano, 2008).  A handful of case studies have 
(Leach and Pelky, 2001; Lubell and Leach, 2005; Mandarano, 2008; Sabatier et al, 
2005) and were used as guides in the current study as described later in the chapter.  
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A review of the literature also revealed that there are few comparative studies 
of policy process effectiveness (Levine et al, 2005).  A handful of studies were of 
value to this research design as they compared effectiveness of traditional and 
collaborative policy processes (Ambruster, 2008; Arvai, 2003; Fiorino, 1990; 
Schneider et al, 2003). 
The grey literature reviewed included reports from policy analysis centers 
including the U.S. General Accountability Office, the U.S. Institute for 
Environmental Conflict Resolution, the U.S. EPA Office of Environmental Conflict 
Resolution Center and the White House Council on Environmental Quality.  Grey 
literature also included reports on efficacy and measurement of sustainable 
development practice from U.S. EPA, Smart Growth America, and the Low Impact 
Development Center.  This review of the grey literature provided definitions, methods 
and measurement techniques which were adopted in the current study. 
Finally, the review of policy analysis also included interviews and 
correspondence with leaders in the field of policy analysis, water and land use 
management.  Leading scholars and practitioners consulted include a dozen 
representatives from academia, Federal agencies and institutes, and private 
companies.  All experts consulted have extensive experience in sustainable 
development, environmental governance, or collaborative decision making and are 
listed in the attached references.  The expert interviews and correspondence provided 
practical advice for research method development and cautionary considerations 
regarding operationalizing collaborative policy process and outcome.  
49 
This review revealed that most policy studies use survey methods and draw 
conclusions based on participant’s judgment of the process (Babbie, 2001; Margerum, 
2008; NRC, 2008; Orr, 2008).  Other measurement techniques include interview, 
observation and document analysis (Margerum, 2008; Reed, 2008).  Most 
collaborative policy research is qualitative case study analysis with relatively small 
sample sizes.  Half a dozen large scale case studies that performed quantitative 
analysis of policy process and outcomes informed the current research and provided 
examples of analytical techniques for policy process and outcome measurement 
(Koontz and Johnson, 2004; Orr, 2008; Schively, 2007; Sabatier et al, 2005; Weibel, 
Sabatier, and Lubell, 2004; Weible, 2005).  
Given the breadth of the methodology review conducted, the research design 
ultimately is crafted based on the most applicable research methods used in similar 
studies and based on an intention to help fill the holes in the methodology literature.  
This cross sectional, empirical study of policy process and outcome focuses on land 
use planning processes used by municipalities across the Mid-Atlantic who have 
adopted a Sustainable development code, ordinance, or comprehensive plan and the 
outcomes realized.  What follows is a detailed description of the research design. 
 
Research Design Methods and Measures 
The research design was developed in order to respond to the following three 
research questions related to policy development and implementation. 
• Which policy development process – autocratic or democratic- leads to greater 
policy implementation? 
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• What contextual factors help or hinder policy implementation? 
• What theory can be used as a framework to guide public policy research and 
practice? 
Null hypotheses tested include: 
Null Hypothesis Ho1: Greater degree of collaboration in policy development is 
not associated with a greater degree of policy implementation. 
Null Hypothesis Ho2: Greater degree of cultural, economic, and political support  
is not associated with greater degree of policy implementation. 
 The primary method to conduct this research is survey analysis supported by 
demographic and geographic data analysis, and document review, for validation of 
survey findings.   A survey in the form of a written questionnaire was used because of 
its wide acceptance in the field (Babbie, 2001) its ability to collect large amounts of 
data, and ultimately perform robust quantitative analysis.   The survey was developed 
using the leading survey methodology formulated by Don Dillman, called the 
Tailored Design Method.  This survey methodology is based on a standard set of 
principles and procedures applicable to all surveys (Dillman, 2007).  The principles 
include building trust with respondents, maximizing rewards and minimizing costs of 
completing a survey in order to reduce error (Dillman, 2007).  The survey was 
designed, pre-tested and administered in accordance with these standard principles. A 
copy of the survey is included in Appendix A.  Further discussion of the Tailored 
Design Method is provided later in the chapter.  A detailed explanation of research 
methodology follows. 
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The research design is divided into the following five parts. The methods and 
measures used in each part of the study are described below. 
Part I Population and Sample Selection 
 Establishing subjects of study 
Part II Policy Development Analysis 
Establishing policy process measures 
Part III Policy Implementation Analysis 
 Establishing policy outcome measures 
Part IV Characterizing Confounding Factors 
Establishing measures of factors outside the policy process that 
influence policy outcome  
Part V Environmental Impact 
Establishing indicators of environmental improvement 
 
Part I Population and Sample Selection - Establishing Subjects of Study 
As described in the Introduction, land use policy is developed at the local 
government level in accordance with State Municipal Planning Codes.  Local land 
use policy may be influenced by Federal statutes and regulations.  One such 
influential Federal law is the Clean Water Act.  This statute requires municipalities 
that own or operate municipal separate storm sewer systems (MS4s) to protect 
waterways by managing urban and suburban stormwater runoff that flows through 
their systems into surface waters. The National Pollutant Discharge Elimination 
Systems (NPDES) stormwater regulations, which are the implementing regulations, 
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explicitly require “[p]rocedures for site plan review which incorporate consideration 
of potential water quality impacts” (40 C.F.R. §122.34(b)(4)(ii)(D)).  These 
regulations also establish goals to “minimize water quality impacts” and “protect 
sensitive areas”  by  . . . minimizing impervious surfaces, and minimizing disturbance 
of soils and vegetation” (40 C.F.R. § 122.34(5)(iii)). 
Subjects of this study therefore were derived from a large population of 
municipalities who were required under the Clean Water Act NPDES stormwater 
regulations promulgated in 1999, to review and update codes and ordinances to make 
land development more protective of water quality.  The municipalities governed 
under these Federal regulations include small, medium, and large municipalities as 
defined by the U.S. Census Bureau.  Small municipalities include those jurisdictions 
of 10,000 and population density of greater than 1,000/square mile.  Medium sized 
municipalities include jurisdictions with populations 100,000 to 250,000.  Large 
municipalities include any jurisdictions with populations greater than 250,000.  In 
addition, other municipalities may be governed under the NPDES stormwater 
regulations if they are adjacent to the designated MS4s and are found to contribute to 
water quality impairments. 
Due to the date of promulgation of these MS4 regulations, selecting this 
population enabled examination of policy developed in a recent enough timeframe to 
measure process and distant enough time to measure outcome.  Local governments 
were selected from a universe of municipalities who examined and updated land use 
policies within the last 10 years as required following promulgation of the Clean 
Water Act NPDES stormwater regulations. 
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The region selected for the study is the Mid-Atlantic region which covers 
Pennsylvania, Maryland, Delaware, the District of Columbia, Virginia, and West 
Virginia, corresponding to U.S. Environmental Protection Agency Region III.  Study 
population contact information was extracted from state records of all municipalities 
regulated under the NPDES stormwater regulations and encompassed a total of 970 
cities, boroughs, townships and counties across the five-state area.   
Initial coverage was the entire population of regulated municipalities. The 
particular subset of interest within this universe of municipalities in the Mid-Atlantic 
is those municipalities who examined and updated their land use codes and 
ordinances to include requirements for sustainable development.  The size of that 
population is not known according to Clean Water Act regulators (Molloy, personal 
communication, January 7, 2009).  The following discussion outlines the measures 
and indicators used to ascertain sustainable development communities in the Mid-
Atlantic. 
Measures and Indicators for Population and Sample Selection. Sustainable 
development in the context of this study is development that protects or restores the 
natural environment. Evidence of sustainable development, will be the presence of 
Low Impact Development (LID) and/or Smart Growth.  Generally speaking, LID is 
property-scale site development that incorporates natural features to replicate or 
restore natural watershed functions.  Smart Growth is neighborhood-scale compact 
development combined with land conservation intended to reduce sprawl and protect 
the natural environment. It is important to note that Smart Growth and LID are 
separate theories and practices implemented at different scales and in some cases may 
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not be utilized together.  The objective of this study is to select communities that have 
one or the other, or possibly both, of these practices and policies in place.  Figure 3-1 
is a depiction of sustainable development practices incorporated in this study. The 
sketch is of a town with compact development and a high degree of vegetation. 
 
 
Figure 3-1 Illustration of Sustainable Development (U.S. EPA, 2003) 
 
The following discussion provides more detail and an explanation of the 
indices used to detect the presence of sustainable development.  The primary method 
for selecting municipalities with sustainable development land use codes or 
ordinances was through response to the written survey.  Sample frame used in this 
study therefore, was self-selected municipalities who claimed to have adopted LID 
and/or Smart Growth land use requirements as defined in the survey. 
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In order to develop definitions of LID and Smart Growth, this study examined 
U.S. Environmental Protection Agency definitions of these terms and nationally 
recognized studies of these practices, in order to develop relevant survey questions to 
measure their existence in policies and practice. 
Smart Growth. According to U.S. EPA reports, Smart Growth consists of ten 
principles (U.S. EPA, 2006). 
1.  Mix land uses  
2. Take advantage of compact building design  
3. Create a range of housing opportunities and choices  
4. Create walkable neighborhoods  
5. Foster distinctive, attractive communities with a strong sense of place  
6. Preserve open space, farmland, natural beauty, and critical environmental areas  
7. Strengthen and direct development towards existing communities  
8. Provide a variety of transportation choices  
9. Make development decisions predictable, fair, and cost effective  
10. Encourage community and stakeholder collaboration in development decisions  
    
Measuring these features in any community can be difficult and subjective. 
Zoning ordinances in most instances don’t use the term “Smart Growth” but rather 
include requirements that address some or all of the ten principles listed above.  
To help identify communities with smart growth, the research uses common elements 
from the above listed principals of Smart Growth along with relevant indices from 
U.S. EPA’s Smart Growth INDEX (U.S. EPA, 2001) and the Sprawl Index, 
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developed under a joint research endeavor by Rutgers and Cornell University (Ewing 
et al, 2008).  Common elements of these indices were captured in survey questions to 
help identify subjects for this study. 
Low Impact Development.  According to Prince George’s County MD, a pioneer 
in the field (U.S. EPA, 2000) LID employs fundamental concepts of: 
1. natural hydrologic cycle as a framework, 
2. microscale applications and controlling stormwater at its source, and 
3. simplistic nonstructural (vegetative) methods (Prince George’s County MD, 
2000). 
Specific LID practices can be grouped into a few general categories including 
first, preservation of natural vegetative and soil features on a site; second, 
maximizing pervious ground cover to provide infiltration;  third, planting vegetative 
systems to maximize evapotranspiration and bioretention; and/or fourth capturing 
and reusing rainwater (U.S. EPA, 2000). 
As with Smart Growth communities, LID may not be easily identified.  Common 
elements of these nationally recognized LID practices were captured in survey 
questions to help identify subjects for this study.  Municipalities that adopt LID 
policies generally require site development incorporate preservation of natural 
features and minimization of impervious cover to replicate the natural hydrologic 
cycle.   
Subjects were ultimately selected based on the survey respondents who indicated 
they had developed a sustainable land use code, ordinance, or comprehensive plan in 
the last ten years. In addition to survey results, a review of land use code and 
57 
ordinances was conducted, in order to verify survey findings and ultimately select 
municipalities with sustainable development land use policies. 
Survey questions used to determine the existence of LID and Smart Growth 
policies are as follows.  The respondents were asked to identify the presences of these 
eleven requirements in their land use codes and ordinances.  
 
 
Table 3-1 Survey Questions Used to Select Sample Frame 
 
Sustainable Development Policy - Neighborhood Level (Smart Growth) 
a) Policies are in place to protect natural resources from development 
 (including some or all of the following: wetlands, floodplains, critical habitat, water) 
b) Policies exist to direct development to already built areas 
 
c) Growth boundary policies are incorporated in codes and ordinances  
 
d) High density (7+ units/acre) development is encouraged or required by policy  
e) Mixed–use development (3 or more land use types) is encouraged or required by   
   policy  
f)  More than two transportation modes are encouraged or required by policy 
    (private vehicle, public transportation, pedestrian and bicycle accommodations) 
Sustainable Development Policy -Property Level (LID) 
a) Policies encourage or require new development and/or redevelopment  
    reduce impervious cover  
b)  Policies encourage or require new development and/or redevelopment  
    preserve existing vegetation 
c)  Policies encourage or require new development and/or redevelopment  
    manage stormwater runoff by infiltration, evapotranspiration, and/or capture and  
    reuse  
d)  Policies encourage or require new development and/or redevelopment  
    manage stormwater runoff using small-scale controls to manage runoff near its  
    source 
e)  Policies encourage or require vegetative nonstructural stormwater controls over  
   man-made structural stormwater controls for new development and/or  
   redevelopment  
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Of the 970 surveys that were sent to municipalities governed under the Clean 
Water Act NPDES regulations, 42 were returned due to incorrect or change of 
address, 151 survey responses were received, 143 of the responses were complete and 
indicated the presence of sustainable development policy.  These figures correspond 
to a response rate over 16 percent.  Ultimately, 112 of the survey responses provided 
meaningful data to compare policy process and outcome. Code and ordinance review 
of 30 randomly selected survey responders, verified the presence of LID and/or Smart 
Growth development practice.  Verification indicated concordance between what 
respondents claimed and what existed.  Excerpts from local government land use 
codes and ordinances is provided in Appendix B.  The pool of 112 survey responders 
became the subjects of the study. 
 
Part II Policy Development Analysis - Establishing Policy Process Measures 
Incorporated into the survey were questions to determine the primary policy 
development methods that were utilized to bring about Smart Growth or LID policy. 
It is recognized that in practice, policy formulation may not follow neatly into the 
models described here  (Arnstein, 1969; Buckovetsky personal communication,    
May 5, 2008; Orr, personal communication, May 6, 2008; Scott, 2003; Weinstein, 
personal communication, May 6, 2008; Zahariadis, 1998).  The surveys strived to 
measure which policy development method predominated by examining the primary 
decision mechanism and the degree of collaboration.  
The policy decision mechanisms may be broken down into two broad 
categories as characterized in the Table 3-2. The autocratic category includes rational 
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and incremental policy development methods as well as litigious methods of 
competing interest groups.  These policy processes utilize a low degree of 
collaboration. Participatory governance solicits input from the governed and is 
categorized as a democratic method of policy development.  This policy process uses 
a higher degree of collaboration. The type of evidence used to determine the 
predominant decision mechanisms is provided here as an illustration. More detail can 
be found in the attached survey. 
 
Table 3- 2 Policy Development Process Measurement 
Policy Method 
 
Characteristics Evidence 
Autocratic             
            Rational or 
Incremental 
 
Government agencies 
follow scientific method to 
arrive at policy with little 
outside input. 
Policy and land use plan 
developed by agency or 
hired consultant. 
           Advocacy  
           Coalition 
 
Competing interest groups 
vie for influence over 
policy.  
Law suits, contentious 
public hearings. 
Democratic  
Participatory  
Governance 
 
All major stakeholders 
(government, business, 
public) participate.  
Meetings conducted 
throughout the process.  
Open discussion followed 
by group decision. 
      
 
Measuring the degree of collaboration used to develop the municipality’s 
sustainable development policy is the second component of this phase of the study. 
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The International Association of Public Participation acknowledges varying 
degrees of participation.  Participation varies from informing to empowering as 
indicated in Figure 3-3 below, extracted for the IAP2 web site. 
 
• Inform 
– Provide information, answer questions 
– E.g., websites, open houses, fact sheets 
• Consult 
– Listen to & acknowledge concerns, aspirations.  Provide 
feedback on how input influenced decisions. 
– E.g., focus groups, surveys 
• Involve 
– Include throughout process to ensure concerns & aspirations are 
consistently understood and considered. 
– E.g., workshops 
• Collaborate 
– Partners in developing alternatives and identifying preferred 
solutions.  Incorporate advice and recommendations to maximum 
extent possible. 
– E.g., Participatory decision-making, consensus-building 
• Empower 
– We implement what others decide. 
– E.g., Ballots, delegated decision (IAP2International Association 
for Public Participation) 
 
Figure 3-2 IAP2 Scale of Increasing Public Involvement (from http://www.iap2.org/) 
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Degree of collaboration was assessed using the IAPP model and a culmination 
of the most salient evaluation criteria from top scholars and practitioners in the field 
(Gray,1989; IAP2; Innes and Booher, 1999; NRC, 1996; Orr, 2008; Susskind et al, 
1999) as well as Habermas’s tests of authentic communication from his Theory of 
Communicative Action (Habermas, 1987).  The criteria for collaboration common to 
these top studies and publications include inclusiveness and informed and open 
discussion resulting in consensus or near consensus decisions.   
Specifically, level of collaboration was assessed by asking survey respondents 
the degree to which the following elements were present during the development of 
their sustainable development policy.   
 
Table 3-3 Degree of Collaboration Measurement 
Successful Collaboration Process Criteria   Communicative Action  
 Language  Tests 
Balanced inclusive representation of 
stakeholders at multiple meetings 
Sincere Repeat behavior 
Informed process that provides 
explanations to allow for choice of action 
True Empirical Proof 
Discussion that solicited all stakeholder 
views followed by consensus decision or 
near consensus decision 
Appropriate  Moral Discussion 
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Measures and Indicators of Policy Process. To measure successful policy 
process, survey questions used the relative Likert 5- point scale (1= strongly disagree,           
2= agree, 3 = neutral, 4 = disagree, and 5 = strongly agree) to gauge respondents 
assessment of the process. The three successful collaboration process criteria were 
formulated into survey statements that respondents could rank as to their level of 
agreement.  Sample survey questions are provided below for illustration.  More detail 
can be found in the survey included in Appendix A.  
 
Table 3-4 Sample Survey: Process Measurement 
Process Sample Survey Question/Statement 
Inclusive    
Well Informed    
Consensus Decision 
The process included all key stakeholders  
The process incorporated necessary data and information
The agreement takes into account all key interests 
 
 
Part III Policy Implementation Analysis – Establishing Policy Outcome Measures 
Specific criteria to measure successful policy outcome commonly found in the 
literature  include development of social and political capital, institutional change and 
more tangibly, achievement of  desired goal, implementation of agreed upon actions 
and sustainability or durability of the decision (Dale and English, 1999; Gray, 1989; 
Kraft and Furlong, 2007; Innes and Booher, 1999; Mandarano, 2008; Sabatier et al, 
2005; Susskind, et al 1999; U.S. Institute for Environmental Conflict Resolution).  
In this study, there is an anticipated time lapse of one to ten years after policy 
development.  Therefore, social and political capital may not be accurately measured 
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(Orr, personal communication, May 6, 2008; Susskind et al, 1999).   What was 
measured in this research, was the more tangible implementation measures.  A recent 
study of the restoration of the New York Harbor Estuary Program provides a 
framework for evaluating policy outcomes (Mandarano, 2008).  This study 
incorporated a literature review and ultimately prescribed a series of social and 
environmental outcome measures.  A derivative of this framework was used that 
focuses on environmental outcome as outlined in Table 3-5 (Mandarano, 2008,          
p 459).   
 
Table 3-5 Degree of Implementation 
Successful Performance Evaluation Criteria  
Sustainable development projects installed 
Perceptions of improved land use and water quality 
Changes in environmental parameters 
 
 
Measures and Indices of Policy Outcomes.  To measure successful policy 
outcomes, survey questions used the relative Likert  5- point scale (1= strongly 
disagree to 5= strongly agree) to gauge respondents assessment of the outcome. 
Sample survey questions are provided below for illustration.  More detail is given in 
the survey itself included in Appendix A. 
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Table 3-6 Sample Survey: Outcome Measurement 
Outcome Sample Survey Question/Statement 
Project implementation 
Environmental improvement 
Changes in water quality 
LID or Smart Growth projects have been constructed 
Vegetative cover increased and impervious cover decreased 
Runoff reduction (flooding) is reduced 
 
 
In addition to survey results, outcomes were estimated through document 
review and modeling in order to assess the validity of claims made by respondents.  
More detail on these additional measures is provided later in the chapter.  Over all, 
policy outcome evaluation focused on the amount of Smart Growth or LID projects 
constructed over time to assess implementation of the policy.  Both the number of 
projects and total acreage were analyzed for those municipalities that kept project 
records.  
Success of policy outcome in this study is based on the greatest occurrence of 
sustainable development.  Comparisons of the degree of implementation are made for 
municipalities that develop land use policies using democratic decision making 
methods and those using autocratic means.  The evaluation includes a measurement 
of the influence of time as measured by time lapsed since land use policy issued. 
 
Part IV Characterizing  Confounding Factors 
Confounding factors of economic, political and cultural elements were 
examined in order to characterize the relative influence of these variables. These 
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factors were measured through incorporation of relevant questions in the survey and 
demographic data analysis described in more detail in the following section.  
Relevant confounding factors were derived based on similar studies by top scholars in 
the field (Putnam, 2001). Ultimately the study attempted to discern correlations 
between policy development method (autocratic versus democratic) and the amount 
of implementation and characterize the relative influence of economic, political and 
cultural factors on the degree of implementation.   
Measures of Influence of Major Contextual Factors.  To measure presence of 
confounding factors, survey questions used the relative Likert  5-point scale  
(1= strongly disagree to 5 = strongly agree) to gauge respondents assessment of the 
cultural, political and economic support in their community. Sample survey questions 
are provided below for illustration.  More detail is given in the survey itself included 
in Appendix A. 
 
Table 3-7 Sample Survey Contextual Factors 
 
Contextual Factors   Sample Survey Question/Statement 
Culture 
Economic  
Political    
There are active environmental organizations 
There is moderate to rapid development/preservation 
The municipality enforces adherence to sustainable 
development policies 
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Part V Characterizing Environmental Impacts 
Environmental impacts were assessed using a method common in the field – 
comparison of runoff volume from typical urban/suburban highly impervious 
development versus more vegetative pervious sustainable development (NRC, 2008a; 
Shaver et al, 2007).  Runoff volumes increase as impervious cover increases as shown 
the frequently cited diagram depicted in Figure 3-3.  The principal effect is stream 
bank erosion, sediment load increase, and delivery of  waste materials such as 
nutrients, oil and gas products, pesticides and other harmful chemicals from 
surrounding land. 
  In order to estimate runoff, the survey included questions asking municipal 
officials to estimate the amount of sustainable development projects built since their 
land use code or ordinance was passed.  This estimated area was then used to 
calculate peak runoff volume during storm events in accordance with the following 
Rational Method. 
 
Peak Runoff Q=CIA (Viessman and Lewis, 1996) 
where  Q = peak runoff volume 
I = rainfall intensity 
C = runoff coefficient. 
 
Runoff coefficients found in the literature, range from = 0.70 to 0.95 for high 
impervious cover; and from =0.1 to 0.50 for low impervious cover (Viessman and 
Lewis, 1996).  Therefore, given an estimated amount of sustainable development 
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projects built, an estimation of flow reduction can be calculated.  The reduction in 
flow equates to less flooding and less sediment and pollutant loads to nearby surface 
water bodies.  Environmental impact has been characterized by comparing estimated 
peak runoff volume in typical urban suburban setting versus areas built more 
sustainably. 
     
 
 
Figure 3-3 Relationship Between Impervious Cover and Runoff (Schueler, 1987) 
 
 
Survey Administration 
Survey development and administration was a primary focus of the research 
methodology.  Survey development is described above.  What follows here is a 
description of the administration of the survey.  As mentioned earlier in the chapter, 
Dillman’s Tailored Design Method (TDM) was used to guide this process.  The goal 
of the TDM is “development of survey procedures that create respondent trust and 
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perceptions of increased rewards and reduced costs for being a respondent… with the 
overall goal of reducing survey error” (Dillman, 2007, p 27).  
Dillman’s text titled, Mail and Internet Surveys, The Tailored Design Method, 
provides step by step advice to create and administer surveys. This process entailed 
initial background research to develop criteria to measure policy process, outcome, 
and confounding factors as described above.  Next, a draft survey was developed and 
submitted to half a dozen survey and collaborative governance experts for their input.  
The survey was revised based on expert feedback.  The final step prior to issuing the 
survey was a pretest with five city and county level municipal officials responsible 
for overseeing their community’s MS4 program.  Each municipal official was asked 
to complete the draft survey and provide feedback on survey clarity, completeness, 
timeliness and usefulness.  Municipal officials from large and small communities 
with varying degrees of experience in sustainable development were asked to 
participate in the pretest in order to provide varied and comprehensive input. The 
survey was finalized as per recommendations received during the pretest. 
A cover letter expressing the importance of the survey along with the survey 
itself, was mailed to municipal officials across the Mid-Atlantic.  Post cards were sent 
a week in advance giving officials notice of the upcoming survey.  Drexel University-
Engineering Cities and Temple University -Center for Sustainable Communities 
sponsored the study and their logos appeared on all documents.  The post card and 
cover letter was signed by the Director of Drexel University Engineering Cities 
program to provide credibility and importance to the initiative.  The survey was made 
available on line and municipal officials were given the option to complete the 
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questionnaire electronically.  Finally, stamped addressed envelopes were provided for 
easy return of written surveys.  
 
Quality of Measurement and Survey Validation 
Despite the fact that surveys are one of the most widely used research method for 
social science and public participation research (Babbie, 2001; NRC, 2008) there are 
a few well-known limitations of self administered surveys.  According to Babbie, “No 
matter how carefully researchers design a data collection instrument such as a 
questionnaire, there is always the possibility - indeed the certainty - of error” (Babbie, 
2001, p 250).  Surveys commonly have two types of errors: sampling and 
nonsampling.  Accuracy of estimates depends on both types of error.  Sampling error 
is the difference between an estimate from a sample and an estimate that would be 
calculated if the sample contained the entire population.  Sampling error can be 
measured.  Non sampling error cannot be fully known and includes measurement, 
nonresponse and coverage error (Dillman, 2007).  Measurement error stems from 
poor survey design that can lead to inaccurate answers.  Nonresponse error results 
from a difference between actual survey responses and responses that would have 
been received from those who did not participate in the survey.  Coverage error 
comes when not all members of the population are given the opportunity to 
participate in the survey (Dillman, 2007).   
All types of error can be addressed to some degree by using careful survey 
methodology such as TDM to increase the precision, reliability and validity of survey 
results (Dillman, 2007).  Note that no matter the methodology used, survey errors can 
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never be completely eliminated.  An estimation and characterization of survey error, 
accuracy, reliability and validity for the current study is provided in the following 
chapter. 
 
Additional Analysis to Support Survey Findings   
In addition to following strictly the Tailored Design Method to reduce the 
amount of error, available data was gathered and evaluated and compared with survey 
results.  This method, called triangulation, is a common methodology employed by 
social scientists to improve the reliability and validity of their findings (Ewing et al, 
2006).  Additional information evaluated included land use policies, demographic and 
geographic data. 
Land use codes, ordinances and comprehensive plans were evaluated for a 
subset of the survey sample in order to validate the presence of sustainable 
development requirements.  This evaluation entailed reviewing codes, ordinances and 
comprehensive plans for thirty municipalities and documenting the specific language 
found in these documents that required either Low Impact Development at the site 
level or Smart Growth at the neighborhood level.  Words and phrases such as “reduce 
impervious cover”, “preserve existing vegetation” and “use vegetative, nonstructural 
stormwater controls” indicated requirements for incorporation of Low Impact 
Development at the property scale.  Words and phrases such as “mixed use 
development”, “high density development”, “multimodal transportation” or “growth 
boundary” were used as indicators of Smart Growth requirements.  All of the thirty 
municipal land use policies evaluated incorporated one or more of these sustainable 
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land use requirements. Sample language from two municipal land use codes are 
provided here as an illustration.  Appendix B lists the policies and sustainable 
development requirements for the entire subset of municipalities evaluated. 
 
Evidence of LID requirements: 
Survey Respondent # 92:  
Article VIII, Section 8.11. Subdivision and Land Development Ordinance 
           "Whenever feasible, natural vegetation shall be  
             retained, protected, and supplemented". 
Evidence of Smart Growth requirements: 
Survey Respondent # 48:  
Chapter 146. Subdivision and Land Development. Article VI 
             “Applicants shall preserve trees, groves, waterways, scenic historic  
              landmarks and other community assets and landmarks.  
              Floodplain areas shall not be subdivided or developed except in  
              strict compliance with the Zoning Code,”….. 
 
In addition to document review described above, demographic and geographic 
data were evaluated to supplement survey findings.  Factors influencing policy 
implementation are difficult to characterize in a survey. The following data were 
collected as indicators of external factors influencing policy outcomes: 
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1) Cultural Norms 
Education level of residents 
Number of environmental organizations per capita 
2) Economic Conditions 
 Median household income 
 Government revenue 
3) Political Will 
Voter turnout 
Estimated percent of waivers granted for land development projects  
4) Physical Features 
Municipality size in acres 
Municipality population density 
 
These indicators were selected based on a review of similar studies conducted 
at Rutgers, Cornell and Harvard Universities (Ewing et al 2006; Putnam 2000).  They 
are not intended to be exhaustive measure of cultural, economic and political will, but 
rather as well-documented indices of these phenomena to be used in this study as an 
attempt to either corroborate or dispute the survey findings.  
There is an inherent problem associated with this kind of operationalizing of 
complex and abstract concepts.  Putnam in his seminal work on social capital 
indicated that there is “no reliable, comprehensive, nationwide measure of social 
capital” (Putnam 2000, p 23).  Social capital, conceptualized in the early 1900s, is 
“social intercourse among individuals in a social unit for goodwill, fellowship and 
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sympathy which satisfies the social needs of the individual and improves living 
conditions in the whole community” (L.T. Hanifan quote by Putnam, 2000, p 19).  
Social capital incorporates the concepts of political will and culture among other 
things. 
Putnam’s extensive literature review and culming through of thousands of 
data sources resulted in selection of several indices to characterize what he referred to 
as political participation and civic participation.  For political engagement, Putnam 
used the most common act of voting as an index and for civic engagement he used 
number and membership of non profit organizations as a key indicator (Putnam 
2007).  These have been incorporated into this study as gages of political will and 
culture. One other indicator of culture used in this study was education level.  This 
indicator was selected as a means to gage the general knowledge level of citizens.  
The number of waivers from sustainable development policy granted for proposed 
land use projects was considered as an indicator of the will of the government to 
enforce their sustainable land use policies (Dispensa, 2004).  This indicator was 
ultimately not used because of the infrequency with which waivers are tracked in the 
Mid-Atlantic.  Not enough data would be available for analysis. 
Commonly used economic indicators used in this study include median 
household income and government revenue.  Governmental revenue is tracked at the 
county level.  This data is relevant to the current study because it is the County 
Conservation Districts across the Mid-Atlantic who review and approve land 
development plans based on NPDES stormwater regulations.   
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All data used for this supplemental analysis were obtained from the U.S. 
Census Bureau, Internal Revenue Service and County archives.  Demographic and 
geographic data was extracted for the year 2000, the most common date that 
municipalities updated their land use plans.  
Finally, geographic features of all municipalities were evaluated in order to 
analyze the impact of community size and density on land use policy implementation. 
 
Advantages of Research Design 
This research design will provide a comparison of two major policy processes 
and outcomes.  Such comparative studies are rare but are called for in the literature 
(NRC, 2008).  The proposed study will also measure degree of implementation and 
model predicted changes in environmental conditions that result.  This is an 
advantage of the research design because top scholars in the field claim that 
measuring outcomes of collaborative environmental management is the most 
significant challenge to better understand this approach (Calbick Day and Gunton, 
2003; Koontz and Johnson, 2004; Mandarano, 2008).  The research design therefore, 
fills important gaps in the literature. 
Particular elements of the research design are advantageous.  A standardized 
survey administered to an entire population of municipal officials resulted in a large 
sample frame.  This increased the likelihood of statistically significant results 
(Schively, 2007).  The study also included multiple measures of policy process and 
outcome including survey, document review, and demographic and geographic data 
tracking.  Multiple measures are important for accuracy of evaluation research 
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(Koontz and Johnson, 2004; Weiss, 1988).  Furthermore, the study integrates 
qualitative and quantitative analysis thus providing more robust and representative 
assessments (Fischer, 2003).  Finally, the time lapse between policy development and 
measurement of outcome is advantageous because it affords the time needed for 
projects to be implemented and therefore measured.  
 
Disadvantages of Research Design 
Threats to validity of this design exist for a few reasons.  First, the study relies 
primarily on self-reported survey results for data.  Survey results may not represent 
the population as a whole and responses may be biased because perceptions are 
subjective (Dillman, 2007; Leach et al, 2002).  Findings based too, on one group’s 
account of events, municipal officials in this case, rather than multiple groups, can 
skew results because responses are generated from a common set of values rather 
than alternative or opposing values.  Furthermore, researchers contend that 
comparative studies are difficult to conduct because of the different contextual factors 
making the comparative groups different (Ambruster, 2008).  Finally, the time lapse 
between policy development and outcome is not only an advantage as described 
above, but also a disadvantage due to the loss of memory of participants in the policy 
process (Susskind et al, 1999).   
Recommendations for additional studies are provided in the final chapter of 
this dissertation.  If completed, results of these studies will augment the findings of 
the current study and address some of the deficiencies cited above. 
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CHAPTER 4: ANALYSIS AND RESULTS 
 
 
Overview 
The aim of this research was to study communities that adopted land use 
policies requiring sustainable development and to measure the association between 
the policy process used and the outcome and key factors influencing outcome.  The 
sample of communities studied was drawn from the population of all municipalities in 
the Mid-Atlantic with separate storm sewer systems (MS4s) governed under the 
Clean Water Act NPDES regulations.  This population, chosen because of the 
regulatory requirement to examine and, if necessary, institute land use management 
measures that protect water quality (40 C.F.R. § 122.33(b)(2)(ii) and §122.34 (b)(5)), 
was found to consist of over 970 cities, boroughs, townships, and counties.  The 
sample frame consisted of 112 of these municipalities that chose to update land use 
codes and ordinances to incorporate sustainable development requirements.  
The primary method used to study sustainable development policy process 
and outcome in the Mid-Atlantic was a mail-in survey comprised of Likert-scale 
questions and questions soliciting estimations and factual information. Limited 
document review and qualitative analysis of demographic data was also conducted, in 
order to validate the survey results. Survey is a widely used method in social sciences 
to collect original data from a large population (Babbie, 2001). The following 
discussion describes the analytical methods used to extract qualitative and 
quantitative results from the survey and supporting analysis. 
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Analysis 
Descriptive statistical analysis was performed to characterize the sample.  
Inferential statistical analysis was performed to make inferences about the larger 
population, based on the findings from the sample data.  The inferential analysis 
included hypothesis testing and predictive modeling in order to respond to the 
research questions related to policy development and implementation. 
 
• Which policy development process – autocratic or democratic- leads to greater 
policy implementation? 
• What contextual factors help or hinder policy implementation? 
• What theory can be used as a framework to guide public policy research and 
practice? 
 
There are numerous analytical techniques available to characterize social 
science survey findings, to test hypotheses, and predict outcomes.  The type of data, 
level of measurement, and purpose of study, help determine which analytical 
techniques are appropriate.   A review of almost one hundred articles that included 
Likert-scale survey methodology showed a majority of articles included only 
descriptive analysis, some used nonparametric statistical techniques such as chi 
square tests and others used parametric statistical procedures such as the t-test 
(Clason and Dormody, 1994).   
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The scale of measurement in particular determines data analysis method. Four 
scales of measurement are categorized into two groups: categorical, which includes 
nominal and ordinal scales; and continuous, which includes interval and ratio scales.  
Parametric analytical methods are used when data is interval or ratio level while 
nonparametric are used to analyze ordinal and nominal data.  Likert-scale data in this 
study is treated as ordinal level data, thus calling for nonparametric tests.  Ordinal 
level data analysis is preferred over interval because one cannot assume the 
respondents perceive the differences between adjacent levels in each question as 
equidistant.  As one researcher paraphrased, the average of ‘agree’ and ‘strongly 
agree’ is not agree and a half; this is true even when one assigns integers to represent 
‘agree’ and ‘strongly agree’ (paraphrase of Kuzon et al, 1996, in Jamieson, 2004).  
Given the categorical, ordinal level data used in this study and the 
complexities of measuring decision making and inability to show a clear causal 
relationship between process and outcome, as described in the previous chapter, the 
analytical techniques selected for this study include: qualitative descriptive 
explanation of  findings using Spearman’s correlation,  hypothesis testing using chi 
squared analysis, and predictive modeling using polytomous logistic regression to 
indicate associations between predictive and response variables and the Modified 
Rational Method to characterize environmental outcomes.  Each method is described 
below. 
Descriptive Analysis. Descriptive analysis is performed in order to describe 
study findings, variables being studied, and the associations between the variables 
(Babbie, 2001).  Quantity, percentages, frequency distributions, and correlations in 
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particular are presented.  Frequency of responses indicates tendencies in policy 
process and outcome and contextual factors in municipalities in the Mid-Atlantic.  
These are represented in contingency tables and histograms that show the frequency 
of occurrence of observations with particular combinations of the levels of two or 
more variables.  Spearman’s correlation is another descriptive analytical technique 
presented, which measures the degree of association between nonparametric 
variables. The value of the correlation coefficient ranges from negative 1, which 
indicates a negative correlation to zero, which indicates no correlation, to positive one 
for a perfect positive or direct correlation.  Minitab version 15 for PC computer was 
used to conduct the tests.  Finally, quantity of sustainable development projects is 
given also, based on survey respondents’ estimates, in order to gage environmental 
impact. 
Inferential Analysis - Hypothesis Testing. Chi square test of independence 
allows for comparison between variables to determine whether the null hypothesis of 
independence should be rejected for any given research question (Babbie, 2001).  As 
stated above, chi square is the appropriate test for measuring the relationship between 
categorical variables.  The significance level for all chi square tests run was chosen to 
be 0.05.  Chi square estimated and critical values were compared as were p-values 
and the level of significance in order to determine whether the null hypotheses could 
be rejected.  Minitab version 15 statistical software for PC computer was used to 
conduct the tests. The null hypotheses of independence tested were as follows: 
Null Hypothesis Ho: Greater degree of collaboration in policy development 
is not associated with a greater degree of policy implementation. 
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Null Hypothesis Ho: Greater degree of cultural, economic, and political 
support is not associated with greater degree of policy implementation. 
These hypotheses were broken down and written as a series of null and 
alternative hypotheses whereby the null hypothesis determined if sample observations 
resulted purely from chance and the alternative hypothesis determined if sample 
observations are influenced by some non-random cause. Rejection of the null 
hypothesis indicated findings were not a result of chance.  The series of null and 
alternative hypotheses tested is included later in the chapter, in the discussion of 
inferential analytical results. 
Inferential Analysis-Predictive Modeling. Logistic regression enables one to use 
regression models to predict the probability of a particular categorical response for a 
given set of independent variables (Berenson et. al., 2009).  Logistic regression is 
used when the dependent, or in this case response or outcome variable, is binary or 
ordinal. Predictor variables may be either numerical or categorical.  Logistic 
regression, rather than linear regression, is the appropriate regression model for this 
study because it enables analysis of nonlinear, nongausian distributed data with 
inhomogeneous variance.  In logistic regression, it is assumed that there are a set of 
predictor variables that are related to the response or outcome variable therefore these 
variables provide additional information for predicting the response (Dayton, 1992).   
Polytomous logistic regression, which is logistic repression using more than two 
categorical responses, does not lend itself well to the graphical displays of linear 
regression (Dayton, 1992).  Polytomous logistic regression is interpreted by 
examining p-values which indicate whether the predictor variable has significant 
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predictive ability.  P-values close to zero indicate strong predictive ability.  The 
particular polytomous model applicable to this study is Poisson Regression, used 
when the outcome is a count (Neter et al, 1996).  Logistic regression was conducted 
using Minitab version 15 for PC computer. 
Another type of predictive modeling is modeling conducted to estimate 
environmental impact of sustainable development policy implementation.  
Environmental impact of sustainable land use was predicted using the Modified 
Rational Method.  This model estimates peak stormwater runoff based on rainfall, 
land use and size of the area under examination.  Peak runoff was estimated and 
compared for sustainable high- pervious and vegetative land cover versus low-
pervious, low-vegetative land cover.  The model is as follows: 
Peak Runoff Q=CIA (Viessman and Lewis, 1996)  
Where  C= runoff coefficient; I = rainfall intensity; and A = area 
 
Results: Descriptive Analysis Results 
Descriptive Analysis Results - Sample Frame.  Limited surveys and anecdotal 
evidence from national experts and regulators estimate twenty to twenty five percent 
of all MS4s adopt a revised land use policy that requires sustainable development 
(Hall and Molloy, personal communication, January 7, 2010).  A national survey 
sponsored by U.S. EPA found that of the almost one hundred municipal officials 
surveyed, only a small percentage responded that they had issued codes or ordinances 
requiring LID (Hirschman and Brown, 2006).  Absent from the literature are 
comprehensive studies quantifying the actual number of municipalities who adopt 
sustainable development land use policies. 
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The written survey sent to all municipalities with separate storm sewer 
facilities governed under the Clean Water Act NPDES stormwater regulations 
resulted in 151 responses.  Given an actual population size of 928, which is the 
population of municipalities out of the larger universe of 970 able to be contacted 
through a mail-in survey, this equates to a greater than fifteen percent response rate.  
Of those who responded, 112 completed surveys were used for the study.  These 
completed surveys contained responses to key questions and did not include  “Don’t 
Know/Not Sure” responses.  This usable survey response rate equates to a ninety 
percent confidence level and seven and a half percent sampling error, as shown in 
results of Minitab sample size computation in Table 4-1.  The estimated proportion of 
municipalities who adopted sustainable land use codes or ordinances was assumed to 
be fifty percent of the population.  This most likely is an overestimate given the 
limited survey and anecdotal information available that estimates between twenty and 
twenty five percent of municipalities adopt sustainable development policies  
 
Table 4-1 Sample Size Computation from Minitab 
 Sample size, finite population N= 928 
estimated true proportion       p=  0.5 
sampling error                        e= 0.075
confidence level (90%)          z =  1.645
Required sample size 106 
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Descriptive Analysis Results - Sample Municipality Characteristics.       
Figure 4-1 displays the distribution of the various population sizes of municipalities 
who responded to the survey. The municipalities included cities, boroughs, townships 
and counties.  They included urban and suburban, older and newer communities. 
 
 
Medium and Large (over 100,000)
Small 50,000 to 100,000
Small 25,000 to 50,000
Small 10,000 to 25,000
Small 1,000 to 10,000
Municipality Population Size
Figure 4-1: Pie Chart of Sample Municipality Population Size 
 
 
The distribution of small, medium, and large urbanized areas found in the 
sample is somewhat reflective of the distribution of urbanized area sizes nationally.  
Medium and large municipalities, governed under the Phase I NPDES regulations, 
comprised less than six percent of the survey sample.  U.S. EPA national data 
indicates medium and large urbanized areas constitute eleven percent of all regulated 
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municipalities, the remaining 90 percent are small urban and suburban areas. 
(Galavotti, personal communication May 5, 2010).   
Municipalities varied spatially in size from 580 square miles to less than one 
square mile.  Populations varied from less than 1,000 to almost 900,000 people with 
an average population of the sample equal to 31,000 people.  Population densities 
varied as well.  The densest municipalities included in the sample were over 9,000 
people per mile square.  The least dense developments contained an estimated 100 
people per square mile.  Average population density of the sample was 1,800 people 
per square mile.   
Medium and large municipalities are governed under the Phase I NPDES 
stormwater regulations which were promulgated in 1990.  Small urbanized areas are 
governed under Phase II of the NPDES stormwater regulations which were 
promulgated almost a decade later.  Despite the difference in time that the various 
size municipalities have been governed under the Clean Water Act NPDES 
stormwater regulations, medium and large municipalities were generally not found to 
have older sustainable development land use policies than smaller sized communities.  
Average time lapse since codes and ordinances were updated to include sustainable 
development requirements across the sample frame was 3.8 years.   The rationale for 
this similar time lapse since sustainable development requirements were put in place 
is most likely because sustainable development land use policies and integrated water 
resource management were not widely established policies until the late 1990s and 
early 2000s (Conca, 2005, Jeffrey and Gearey, 2006).  An analysis of the relationship 
between the period of time a land use code, ordinance, or comprehensive plan was in 
85 
effect and the degree of implementation of that policy showed no correlation due to 
the lack of variability in time lapse between measurement date and policy issuance.  
Municipalities therefore were not normalized by date of issuance of ordinance. 
A majority of the municipalities indicated they required at least two out of the 
four LID requirements listed in the survey.  Most required minimizing impervious 
cover, increasing vegetation, or controlling stormwater using small-scale natural 
systems.  A smaller number indicated they required half or more of the Smart Growth 
principles of natural resource preservation, construction directed to built areas, 
compact, mixed-use, transit-oriented development.  The most frequent sustainable 
development requirement across the sample frame was natural resource preservation.  
The least frequent sustainable development requirement was multimodal 
transportation.  Less than twenty percent of municipalities require multi-model 
transportation provisions in their land use policies. 
Description of Policy Process Results. As described in chapter three, the 
policy processes evaluated were broken down into two primary methods: autocratic 
and democratic.  Autocratic methods rely on a single person or office or the judicial 
system to develop policies.  Democratic methods involve input from the governed.  
Characteristics and evidence of these methods of policy development were provided 
in chapter three and are duplicated in Table 4-2 below.  
The survey included questions asking respondents whether they rated the 
process used to develop their sustainable land use code, ordinance or comprehensive 
plan as expert driven, hierarchical or collaborative. A majority of the respondents, 
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Table 4-2 Policy Methods 
 
Policy Method Characteristics Evidence 
Autocratic (expert driven) 
         Rational or     
        Incremental 
Government agencies follow 
scientific method to arrive at 
policy. Little outside input. 
Policy and land use plan 
developed by agency or 
hired consultant. 
                   (hierarchical) 
         Advocacy  Coalition 
Competing interest groups vie 
for influence over policy.  
Law suits, contentious 
public hearings. 
Democratic (collaborative) 
Participatory  
Governance 
All major stakeholders 
(government, business, 
public) participate.  
Meetings held 
throughout process.  
Decisions made with 
stakeholder input. 
 
 
 
almost half of the sample frame, indicated they developed their sustainable land use 
code or ordinance or comprehensive plan by soliciting experts.  A smaller percentage 
used a combination of expert and collaborative decision methods to create their 
sustainable development policies.  Collaboration with stakeholder involvement as the 
primary means of land use policy development was the method used by twenty one 
percent of the survey respondents.  Only three out of the 114 responses used in this 
portion of the study (which captured 112 written and two electronic survey responses) 
claimed that the hierarchical method of a law suit was what brought about their 
municipality’s land use policy.  The percentage of municipalities who used each 
policy development method or a combination of the methods is given in Table 4-3 
and depicted graphically in Figure 4-2. 
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Table 4-3 Policy Development Methods used by Sample Population 
 
 
Primary Policy 
Development Method 
Number of 
Municipalities 
Percent of  
Response 
Expert Decision 48 43 
Collaborative and Expert 
Decision 
39 35 
Collaborative Decision 24 21 
Hierarchical Decision 3 1 
 
 
 
 
 
 
 
 
 
 
 
Expert Driven (43%)
Collaborative (21 %)
Collaborative and Expert (35%)
Hierarchical (1%)
Policy Process
Figure 4:2 Pie Chart of Policy Development Method
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The survey included additional questions for those municipalities who 
claimed their sustainable development policies were created using collaborative 
decision making.  Six additional questions were used to gage the level of 
collaboration to determine the level of inclusiveness, information sharing and 
consensus or near consensus decision making.  A majority of respondents, roughly 
fifty five percent, involved some level of collaboration to develop their land use 
policies.  Thirty five percent noted fully collaborative decision making that was 
inclusive well informed and ended in consensus decisions.   More detail on these 
findings is presented in the following section. 
Description of Policy Outcome Result.  Policy outcome was measured in 
accordance with the performance criteria listed below.  The survey collected 
estimates of the amount and frequency of occurrence of four sustainable development 
practices at the property level (i.e. LID) and six sustainable development practices at 
the neighborhood level (i.e. Smart Growth). The survey also collected perceptions of 
the environmental impacts (none, modest or high) of these installations. 
 
 
Table 4-4 Performance Evaluation Criteria 
 
     Successful Performance Evaluation Criteria 
Sustainable development projects installed 
      Perceptions of improved land use and water quality 
Changes in environmental parameters 
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Analysis was performed on subsets of the sample frame in accordance with 
the groupings listed in Table 4-5.  Survey findings indicated no correlation between 
expert driven policy development process and outcome.  Spearman correlation in this 
case was equal to 0.1 as shown in Table 4-5.  There was a weak correlation between 
policy process and outcome for communities who used a combination of expert and 
collaborative decision making to create their sustainable development policies, as 
indicated by a Spearman’s correlation equal to 0.31.   Those communities who relied 
primarily on stakeholder collaboration to develop their codes and ordinances showed 
a moderate correlation between policy process and outcome with the highest 
correlation value equal to 0.61.  No correlations were calculated for hierarchical 
policy development methods as only three data points were available to run an 
analysis.  
Survey findings indicated as the degree of collaboration increased, the 
frequency or breadth of sustainable development installations increased.  Also, the 
estimated total acres of sustainable development projects installed were greater for 
those communities who used stakeholder collaboration to develop their land used 
policies compared to communities who relied strictly on experts to develop their 
policies.  Specifically, communities who incorporated stakeholder input in land use 
policies, were found to have more than fifty percent greater breadth of sustainable 
development projects and forty percent more acres of projects installed. 
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Table 4-5 Summary of Survey Results 
 
 
Policy 
Development 
Methods 
Used 
Number 
of MS4s 
Percent of 
Response 
Average 
Frequency of  
Installation of 
LID and 
Smart Growth 
(Out of 10) 
 
Estimated  
Acres of 
LID and 
Smart 
Growth 
Installed 
Spearman’s 
Correlation 
Between 
Policy 
Process and 
Outcome  
p-
value 
Expert 
Decision 
48 42 4.9 162 0.10 0.559 
Collaborative 
and Expert 
Decision 
39 34 5.4 299 0.31 0.007 
Collaborative 
Decision 
24 21 7.6 277 0.61 0.014 
Hierarchical 
Decision 
3 3 1.7 0 NA NA 
 
 
As described earlier in the chapter, contingency tables and histograms depict 
the counts or frequencies of categorical responses.  Table 4-6 is a contingency table 
that displays the frequency of occurrence of all survey responses to the following key 
measures; 1) degree of collaboration and 2) degree of sustainable development 
installed.  Contingency table column headings zero through ten indicate a range from 
left to right, of municipalities with no sustainable development practices installed to 
municipalities with all ten possible measures of sustainable development in place.  
Frequency of occurrence is totaled at the bottom of each column. Rows labeled zero 
through six indicate a range from top to bottom of municipalities with no 
collaboration to municipalities with full collaboration.  In other words, the first row  
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Table 4-6 Contingency Table Collaboration and Sustainable Development 
 
 
Tabulated Frequencies: Degree of Collaboration and Degree of Sustainable Development   
 
Rows: Degree of Collaboration  Columns: Degree of Sustainable Development  
      
 
       0     1    2   3    4    5    6    7    8 9   10      total 
 
0     (4)   (1)   (2)   (8)   (6)   (7)   (2)   (5)   (6) (0)  (0)       41 
          
1     (1)   (0)   (1)   (0)   (0)   (0)   (1)   (0)   (0) (0)  (0)        3 
 
2     (0)   (0)   (0)   (0)   (1)   (0)   (0)   (1)   (0) (0)  (0)        2          
 
3     (0)   (0)   (1)   (0)   (0)   (0)   (1)   (2)   (0) (0)  (1)        5 
 
4     (0)   (1)   (2)   (1)   (1)   (0)   (0)   (0)   (0) (0)  (0)        5          
 
5     (0)   (0)   (0)   (3)   (1)   (3)   (2)   (4)   (2) (2)  (0)       17          
 
6     (0)   (0)   (1)   (1)   (3)   (5)   (9)   (6)   (5) (4)  (7)       41          
 
total  5     2     7    13     12    15    15    18    13 6     8       114 
          
Spearman's rho  0.41,    p-value = 0.000 
 
 
 
 
indicates municipalities did not engage in citizen participation to develop their land 
use code or ordinance.  The final row indicates the municipalities engaged in all 
measures of collaborative planning: they involved representative stakeholders, they 
reviewed and deliberated on necessary scientific and land use information, and were 
able to meet regularly and discuss openly the nature of their land use code, ordinance 
or comprehensive plan such that the group ultimately finalized their land use policy 
through a consensus or near consensus decision.   The final column in the 
contingency table totals the frequency counts for each row.  Also provided are 
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correlation and p values.  Spearman’s rho of 0.4 and p-value of zero indicates 
moderate correlation between the categories and statistically valid results. 
Frequency counts provided in the contingency table show that an equal 
number of municipalities developed their sustainable development policies using 
purely expert methods as purely collaborative methods and many used a combination 
of expert and collaborative methods.  Most municipalities installed between three to 
eight LID and Smart Growth practices, and as degree of collaboration increased, so 
too did the frequency of occurrence of sustainable development installations. 
The histograms that follow in Figure 4-3 graphically illustrate the frequency 
of occurrence for each of the two key survey questions: 1) degree of collaboration 
and, 2) degree of sustainable development installed.  These diagrams are another way 
to illustrate the findings of the municipal surveys.  The histograms show, as the 
contingency table does, that there was equal number of municipalities who developed 
their land use policies using experts as stakeholders and that most communities 
adopted on average, half a dozen sustainable development practices with a high 
degree of implementation for those municipalities who engaged stakeholders in their 
policy development.   
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Figure 4-3a Histogram for Degree of Collaboration 
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Figure 4-3b Histogram for Degree of Sustainable Development 
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Description of Environmental Outcome.  The ultimate policy outcome for any 
environmental policy is environmental improvement.  As stated earlier in the chapter, 
the survey collected municipal officials’ estimates of acres of sustainable 
development projects installed.  The survey also asked for officials’ perceptions of 
the environmental impacts (none, modest or high) of these installations. Estimated 
acres of sustainable development installed were provided by fifty five percent of the 
survey respondents.  The other forty five percent of municipal officials who replied to 
the survey could not estimate the amount of sustainable development installed in their 
communities.  Based on the estimates given, over 18,000 acres of LID and Smart 
Growth projects were installed following adoption of a sustainable land use code or 
ordinance in sixty one municipalities in the Mid-Atlantic.  The average time frame 
over which this occurred is almost four years.  
The environmental impact of land development was described in chapter one.   
Impacts to water quality in particular, stem from the fact that typical urban and 
suburban development increases impervious cover and decreases vegetation.  
Impervious cover may include asphalt and concrete pavement, roadways and 
sidewalks, and rooftops.  Dense compacted lawn and turf can have decreased 
pervious characteristics (Hirshman et al, 2008). Water quality measurements show 
stream health decrease as impervious cover increases and vegetative cover decreases 
(Alberti et al 2007, Fisher, 2007; USGS 2008) with as little as 8 to 10 percent 
impervious cover leading to stream degradation (Clayton and Brown, 1996; Hirshman 
et al, 2008).  This increase in impervious cover disturbs the natural hydrologic cycle 
(DeBarry, 2004; NRC, 1999), leading to increased stormwater runoff volume, peak 
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flow and pollutant loads and reduced groundwater recharge and base flow (U.S. EPA, 
2005; Field and Sullivan, 2003; Rosgen, 2006).   It is estimated that a one acre 
parking lot produces a runoff volume almost sixteen times as large as the runoff 
volume produced by an undeveloped meadow (U.S. EPA, 2001).  
A common method used in practice to gage the environmental impact of land 
use is to relate the amount of impervious cover to water quality (Hirshman et al, 
2008).   A way to gage the impact of the estimated 18,000 acres of low impact and 
Smart Growth projects installed in over half the municipalities sampled, is to 
approximate the reduction in impervious cover and runoff associated with the 
sustainable development as compared to traditional development.  If the same number 
of acres were built without incorporation of LID or Smart Growth techniques, 
increase in runoff from these development projects could be assumed to be as much 
as sixteen times greater as compared to the same number of projects built using 
sustainable development practices (U.S. EPA, 2001). The study showed the more a 
municipality collaborated, the greater the acres of low impervious development.  
Therefore water quality could be expected to degrade at a slower rate or not degrade 
at all when municipalities develop sustainable development land use policies 
collaboratively.  Predictions and characterizations of water quality impacts are 
described later in the chapter.  
Environmental outcomes estimated based on survey respondents’ opinions of 
environmental outcomes are also presented as a gage of environmental impact.  
Survey respondents who indicated they used more collaborative methods to develop 
their policies also indicated a greater degree of sustainable development installation 
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and they indicated a higher beneficial environmental impact. Correlation analysis 
resulted in a weak correlation of 0.3 between degree of collaboration and estimated 
degree of beneficial environmental impact. 
  Direct environmental outcomes proved difficult to gage for a number of 
reasons.  First, few municipalities document quantity of sustainable development 
projects implemented and corresponding impervious cover installed.  Second, the 
sustainable development codes and ordinances examined were issued within an 
average of 3.8 years of this study, therefore not providing enough time to lapse for 
significant level of development needed to have an impact on water quality.  Direct 
environmental outcome therefore was not measured.   
Influence of Confounding Factors.  Policy process and outcome cannot be 
fully examined without gauging the context in which policy was developed (Fischer, 
2003).  Correlations between policy outcome and cultural, economic, and political 
setting and the physical characteristics of the communities were examined in order to 
determine the relative influence of these contextual factors.  There were a total of 
thirteen questions included in the survey gauging the cultural, economic, and political 
support municipalities experienced in developing and implementing their sustainable 
development land use policies.  A sample of the survey statements was provided in 
chapter three and is duplicated here for illustration. 
Table 4-7 Sample Survey Contextual Factors 
 
Contextual Factors   
Culture 
Economic  
Political    
There are active environmental organizations 
There is moderate to rapid development/preservation 
The municipality enforces sustainable development policies 
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Correlations indicating associations between contextual factors and degree of 
policy implementation are listed in Table 4-8.  Estimations indicate modest 
correlation between the degree of political support and policy outcome and between a 
combination of cultural, economic and political support and policy outcome.  Weak 
correlations were found between cultural and economic support and policy outcome. 
 
Table 4-8 Correlations Between Sustainable Development and Confounding Factors 
Influence of Confounding Factors  Spearman’s 
rho 
Degree LID + Smart Growth and Degree of Cultural Support 0.44 
Degree of LID + Smart Growth and Degree of Economic Support 0.35 
Degree of LID + Smart Growth and Degree of Political Support 0.50 
Degree of LID + Smart Growth and Degree of  Cultural, 
Economic, and Political Support 
0.60 
 
 
A contingency table is given displaying the frequency of occurrence of all survey 
responses to the key measures of: 1) degree of cultural, economic and political 
support and 2) degree of sustainable development installed.  Table 4-9 indicates most 
municipalities fall in the range of modest cultural, economic and political support and 
modest to high level of sustainable development projects. 
The histogram in Figure 4-4 also illustrates the frequency of occurrence with 
which municipalities indicate they had cultural, political and economic support in 
developing and implementing their sustainable development police.  The greatest 
number of municipalities indicated six out of the thirteen measures of cultural, 
economic and political support were present in their community. 
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Table 4-9 Contingency Table Sustainable Development and Contextual Factors 
 
 
Tabulated Frequencies: Degree of Sustainable Development and 
Degree of Cultural, Economic, Political Support 
 
Rows: Degree of Sustainable Development   
Columns: Degree of Cultural, Economic, Political Support     
 
    0  1  2   3  4   5   6   7   8   9   10  11  12  13     All 
 
0   (0) (1) (3) (0) (1) (0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)      5 
          
1   (0) (0) (0) (0) (1) (1)  (0)  (0)  (0)  (0)  (0)  (0)  (0)  (0)      2 
          
2   (0) (1) (1) (2) (0) (2)  (1)  (0)  (0)  (0)  (0)  (0)  (0)  (0)      7 
         
3   (0) (2) (2) (0) (2) (2) (3)  (1)  (0)  (0)  (1)  (0)  (0)  (0)      13 
          
4   (0) (0) (2) (3) (1) (3) (2)  (0)  (0)  (1)  (0)  (0)  (0)  (0)      12        
 
5   (0) (0) (0) (2) (1) (4) (3)  (1)  (2)   (1)  (0)  (0)  (1)  (0)     15 
        
6   (0) (0) (2) (0) (1) (0) (3)  (3)  (2)   (2)  (1)  (1)  (0)  (0)     15          
 
7   (1) (0) (0) (0) (0) (2)  (6) (4)  (2)   (1)  (1)  (0)  (1)  (0)     18 
        
8   (0) (0) (0) (0) (0) (2)  (2) (5)  (0)   (2)  (1)  (1)  (0)  (0)     13 
          
9   (0) (0) (0) (0) (1) (0)  (1) (1)  (1)   (1)  (0)  (0)  (0)  (1)      6 
          
10  (0) (0) (0) (0) (0) (1)  (0) (0)  (1)   (3)  (0)  (1)  (2)  (0)      8          
 
All  1   4   10  7   8   17  21  15  8    11   3     4     4     1     114 
 
Spearman's rho  0.60   p-value = 0.000 
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Figure 4-4 Histogram Frequency of Occurrence of Cultural, Economic, and Political Support 
 
 
 
 
The relationship between policy process, policy outcome, and cultural, 
economic and political support are represented in the following surface plot.  The plot 
shows that as degree of collaboration and cultural and political and economic support 
increase, so too does the degree of implementation of the sustainable development 
policy. 
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Figure 4-5 Relationship Between Policy Process, Confounding Factors and Degree of 
Policy Implementation 
 
 
 
 
 
Results: Inferential Analysis Results 
Hypothesis Testing.  Tests were conducted to determine the probability that 
the results found in the sample are representative of the larger population. The chi 
square test of independence allowed for comparison between variables to determine 
whether associations did nor did not exist.  Results are included in Table 4-10 through 
Table 4-12.   
The results answered the fundamental research questions and supported the 
two primary hypotheses proposed.   
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1) Which policy development process- autocratic or democratic- leads to 
greater policy implementation? 
H: Greater degree of collaboration in policy development is associated with a 
greater degree of policy implementation. 
2) What contextual factors help or hinder policy implementation? 
H: Greater degree of cultural, economic, and political support  
is associated with greater degree of policy implementation. 
 
The two primary hypotheses were broken down and written as a series of null 
and alternative hypotheses.  Rejection of the null hypothesis indicated associations 
did exist and variables were not independent of each other.   
 In order to answer the fundamental research question:  
Which policy development process- autocratic or 
democratic- leads to greater policy implementation? 
the study first examined the relationship between no collaboration and degree of 
policy implementation.  The null and alternative hypotheses were as follows: 
Null Hypothesis Ho1: Expert-driven land use policy development process is not 
associated with sustainable development projects installed 
Alternative Hypothesis Ha1: Expert-driven land use policy development  
process is associated with sustainable development projects installed 
 
102 
Next the study looked at degree of collaboration and policy implementation by 
examining LID and smart grown separately and together.  The following hypotheses 
were tested: 
Null Hypothesis Ho2: Degree of collaboration used to develop land use policy  
is not associated with degree of LID(LID)  installed 
Alternative Hypothesis Ha2: Degree of collaboration used to develop land use 
policy is associated with degree of LID Installed 
Null Hypothesis Ho3: Degree of collaboration used to develop land use policy 
is not associated with degree of Smart Growth installed 
Alternative Hypothesis Ha3: Degree of collaboration used to develop land use 
policy is associated with degree of Smart Growth installed 
Null Hypothesis Ho4: Degree of collaboration used to develop land use policy  
is not associated with degree of LID and Smart Growth installed 
Alternative Hypothesis Ha4: Degree of collaboration used to develop land use 
policy is associated with degree of LID and Smart Growth installed 
 
Statistical analysis was performed on the complete sample frame rather than 
on subsets as depicted in Table 4-5.  Degree of collaboration varied from zero, to 
indicate expert-driven decision making to six, meaning fully collaborative decision 
making.  Results listed in Table 4-10 show that expert driven policy development is 
not associated with degree of policy implementation but collaborative policy process 
was.  Findings indicate greater degree of collaboration is associated moderately with 
greater degree of sustainable development policy implementation. Chi square tests 
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and p-values indicate findings were statistically significant and therefore can be used 
to characterize the larger population.  When chi square estimated is greater than      
chi square critical and p- value < alpha (where alpha = 0.10), the null hypothesis can 
be rejected.  
 
Table 4-10 Relationship Between Policy Process and Policy Outcome 
 
Test of Association Chi 
squared 
estimated 
Degrees 
of 
Freedom
Chi 
squared 
critical 
p-
value 
Spearman’s 
rho 
Reject 
Null 
Expert Process & Outcome 16.29 12 18.55 0.094 -0.158  
 
 
no 
Degree Collaboration & 
Degree LID 
42.78 24 33.20 0.004 0.26  yes 
Degree of Collaboration & 
Degree of Smart Growth 
53.87 36 47.21 0.000 0.36 yes 
Degree of Collaboration  &  
Degree of Sustainable 
Development  
85.06 60 74.40 0.000 0.41 yes 
 
 
 
In order to answer the fundamental research question:  
What contextual factors help or hinder policy  
implementation? 
The study looked at the relationship between policy process and confounding factors. 
The following hypotheses were tested: 
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Null Hypothesis Ho5: Degree of collaboration used to develop land use policy  
is not associated with degree of cultural support in the community 
Alternative Hypothesis Ha5: Degree of collaboration used to develop land use 
policy is associated with degree of cultural support in the community  
Null Hypothesis Ho6: Degree of collaboration used to develop land use policy  
is not associated with degree of economic support in the community 
Alternative Hypothesis Ha6: Degree of collaboration used to develop land use 
policy is associated with degree of economic support in the community  
Null Hypothesis Ho7: Degree of collaboration used to develop land use policy  
is not associated with degree of  political support in the community 
Alternative Hypothesis Ha7: Degree of collaboration used to develop land use 
policy is associated with degree of political support in the community  
Null Hypothesis Ho8: Degree of collaboration used to develop land use policy  
is not associated with degree of cultural, economic, and political support in the 
community 
Alternative Hypothesis Ha8: Degree of collaboration used to develop land use 
policy is associated with degree of cultural, economic, and political support in 
the community 
 
Association between policy process and confounding factors indicated 
communities who collaborated more also had a greater degree of cultural, economic, 
and political support. Chi square and correlation test results included in Table 4-11 
show a moderate correlation between degree of collaboration and a combination of all 
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confounding factors and between degree of collaboration and political support.  Weak 
correlations were estimated between degree of collaboration and cultural support and 
between degree of collaboration and economic support.  All findings were statistically 
significant and can be used to characterize the larger population. 
 
Table 4-11 Relationship Between Policy Process and Confounding Factors 
 
 
Test of Association  Chi 
squared 
estimated 
Degrees 
of 
Freedom
Chi 
squared 
critical 
p-
value 
Spearman’
s rho 
Reject 
Null 
Degree Collaboration and 
Degree of Cultural Support 
36.62 24 33.20 0.000 0.39 yes 
Degree of Collaboration and 
Degree of Economic Support 
35.96 24 33.20 0.000 0.26 yes 
Degree of Collaboration and 
Degree of Political Support 
60.64 36 47.21 0.000 0.52 yes 
Degree of Collaboration and 
Degree of  Cultural , 
Economic, Political Support 
99.74 78 64.00 0.000 0.54 yes 
 
 
 
Finally, the analysis looked at the relationship between policy outcome and 
confounding factors.  The following hypotheses were tested: 
Null Hypothesis Ho9: Degree of LID and Smart Growth installed is not 
associated with degree of cultural support in the community 
Alternative Hypothesis Ha9: Degree of LID and Smart Growth installed is not 
associated with degree of cultural support in the community 
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Null Hypothesis Ho10: Degree of LID and Smart Growth installed is not 
associated with degree of economic support in the community 
Alternative Hypothesis Ha10: Degree of LID and Smart Growth installed is not 
associated with degree of economic support in the community 
Null Hypothesis Ho11: Degree of LID and Smart Growth installed is not 
associated with degree of political support in the community 
Alternative Hypothesis Ha11: Degree of LID and Smart Growth installed is not 
associated with degree of political support in the community 
Null Hypothesis Ho12: Degree of LID and Smart Growth installed is not 
associated with degree of cultural, economic and political support in the 
community 
Alternative Hypothesis Ha12: Degree of LID and Smart Growth installed is not 
associated with degree of cultural, economic and political support in the 
community 
 
Results of the hypotheses testing are included in Table 4-12.  Results indicate as 
cultural, economic, and political support increase in a community, so too does degree 
of policy implementation. A strong correlation exists when all three confounding 
factors are combined.  Modest correlations exist when estimations are made between 
degree of sustainable development policy implementation and each confounding 
factor individually.  Results can be used to characterize the larger population of 
municipalities who adopt sustainable development land use policies. 
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In summary, collaborative policy process was found to be associated with 
greater degree of policy implementation. The more municipalities collaborated the 
wider the breadth and the greater the acres of LID and Smart Growth practices 
installed.  The greatest amount of sustainable development was associated with 
municipalities who engaged in all measures of collaborative planning: they involved 
representative stakeholders, met regularly, reviewed and deliberated on scientific and 
land use information, and allowed the group to finalize their land use policy through 
consensus or near consensus decision.  Correlations with policy implementation were 
strongest for communities that had cultural, economic and political support.  
 
Table 4-12 Relationship Between Policy Outcome and Confounding Factors 
 
 
Test of Association  Chi 
squared 
estimated 
Degrees 
of 
Freedom 
Chi 
squared 
critical 
p-
value 
Spearman’s 
rho 
Reject 
Null 
Degree Sustainable 
Development  & Degree of 
Cultural Support 
62.82 40 51.81 0.000 0.44 yes 
Degree of Sustainable 
Development & Degree of 
Economic Support 
46.68 40 51.81 0.000 0.35 no 
Degree of Sustainable 
Development & Degree of 
Political Support 
89.87 60 74.40 0.000 0.50 yes 
Degree of Sustainable 
Development & Degree of  
Cultural, Economic, 
Political Support 
146.71 130 NA 0.000 0.60 yes 
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Predictive Modeling- Logistic Regression.  Logistic Regression was 
conducted for each of the major policy development processes to determine 
predictive ability of process on outcome and confounding factor on outcome.  
Kendall’s tau was estimated as a measure of association between predictor and 
response variables as this correlation is commonly used in logistic regression 
analysis. Kendall’s tau is a similar measure of correlation to Spearman’s rho in that 
both measure the relationship between nonparametric ordinal variables, but its value 
is commonly about fifty percent lower than Spearman’s rho (Fredricks and Nelsen, 
2006). Correlations therefore will be conservative estimations of the relationship 
between predictor and response variables.  Results of these associations and estimates 
of predictive ability of policy process and confounding factors are listed in Table 4-13 
through Table 4-15.   
Logistic regression analysis summarized in Table 4-13, indicated expert 
process alone was not a good predictor of outcome nor was population density.  
Association between predictive and response variables in these cases was 0.03 and 
0.14 respectively, thus showing no association. However, analysis of  a combination 
of confounding factors of cultural, economic and political support showed very 
significant ability to predict policy outcome when expert policy development process 
was used.  Kendall’s tau indicated weak association between contextual factors and 
policy implementation. 
When communities solicited input of both experts and stakeholders to develop 
their sustainable land use codes and ordinances as shown in Table 4-14, policy 
process was found to have a very significant predictive ability on policy outcome.  
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Table 4-13 Results of Logistic Regression Analysis: Expert Policy Process 
 
 
 
Response Variable Predictor Variable p-
value 
Kendall’s 
Tau-a 
Statistical 
Significance 
Degree of LID 
 
Expert Process 0.126 0.12 Not  
significant 
Degree of Smart 
Growth 
Expert Process 0.658 0.03 Not  
significant 
Degree of LID and 
Smart Growth 
Expert Process 0.506 0.05 Not  
significant 
Estimated Acres 
Sustainable 
Development 
Expert Process 0.168 0.10 Not  
significant 
Degree of LID and 
Smart Growth   
Population Density 0.163 0.14 Not  
significant 
Degree of LID and 
Smart Growth   
Degree of Cultural 
Support 
0.000 0.37 Very significant
Degree of LID and 
Smart Growth   
Degree of Economic 
Support 
0.002 0.28 Very significant
Degree of LID and 
Smart Growth   
Degree of Political 
Support 
0.020 0.24 Significant 
Degree of LID and 
Smart Growth   
Degree of Cultural, 
Economic, Political 
Support 
0.000 0.37 Very significant
Degree of LID and 
Smart Growth   
Degree of Cultural, 
Economic, Political 
Support 
--------------- 
Expert Process 
 
 
0.001 
------- 
0.865 
 
 
0.38 
 
Very significant 
---------------- 
Not significant 
110 
Table 4-14  Results of Logistic Regression Analysis: Expert and Collaborative Policy Process 
 
 
 
 
    
Response Variable Predictor Variable p-value Kendall’s 
Tau-a 
Statistical 
Significance 
Degree of LID 
 
Expert and 
Collaborative Process 
0.010 0.13 Significant 
Degree of Smart 
Growth 
Expert and 
Collaborative Process 
0.003 0.21 Very significant 
Degree of LID and 
Smart Growth 
Expert and 
Collaborative Process 
0.003 0.21 Very significant 
Estimated Acres 
Sustainable 
Development 
Expert and 
Collaborative Process 
0.051 0.28 Not  
significant 
Degree of LID and 
Smart Growth   
Population Density 0.622 0.06 Not  
significant 
Degree of LID and 
Smart Growth   
Degree of Cultural 
Support 
0.490 0.09 Not  
significant 
Degree of LID and 
Smart Growth   
Degree of Economic 
Support 
0.006 0.26 Very significant 
Degree of LID and 
Smart Growth   
Degree of Political 
Support 
0.033 0.19 Significant 
Degree of LID and 
Smart Growth   
Degree of Cultural, 
Economic, Political 
Support 
0.001 0.31 Very significant 
Degree of LID and 
Smart Growth   
Degree of Cultural, 
Economic, Political 
Support 
--------------- 
Expert and 
Collaborative Process 
 
 
0.022 
-----------
0.101 
 
 
0.30 
  
 
Significant 
---------------- 
Not significant 
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Table 4-15  Results of Logistic Regression Analysis: Collaborative Policy Process 
 
 
 
 
Response Variable Predictor Variable p-
value 
Kendall’s 
Tau-a 
Statistical 
Significance 
 
Degree of LID 
 
Collaborative Process 0.123 0.18 Not   
significant 
Degree of Smart 
Growth 
Collaborative Process 0.044 0.35 Significant 
Degree of LID and 
Smart Growth 
Collaborative Process 0.023 0.38 Significant 
Estimated Acres 
Sustainable 
Development 
Collaborative Process 0.730 -0.01 Not   
significant 
Degree of LID and 
Smart Growth   
Population Density 0.913 0.12 Not   
significant 
Degree of LID and 
Smart Growth   
Degree of Cultural 
Support 
0.006 0.36 Very 
significant 
Degree of LID and 
Smart Growth   
Degree of Economic 
Support 
0.606 0.01 Not   
significant 
Degree of LID and 
Smart Growth   
Degree of Political 
Support 
0.000 0.51 Very 
significant 
Degree of LID and 
Smart Growth   
Degree of Cultural, 
Economic, Political 
Support 
0.002 0.44 Very 
significant 
Degree of LID and 
Smart Growth   
Degree of Cultural, 
Economic, Political 
Support 
--------------- 
Collaborative Process 
 
 
0.013 
-------- 
0.277 
 
 
0.47 
 
 
Significant 
---------------- 
Not Significant 
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Also shown in Table 4-14,  polytomous logistic regression indicated a combination of 
the three confounding factors (cultural, political and economic support)  had similar 
predictive ability on policy outcome as the policy process did.  In all cases, weak 
associations were measured between response and predictor variables. 
For communities who developed land use policies using primarily 
collaborative decision making methods, as shown in Table 4-15, policy process was 
found to have a significant predictive ability on policy outcome.  Cultural and 
political support had very significant predictive ability on policy outcome.  
Polytomous logistic regression analysis indicated all confounding factors combined 
had greater predictive ability on policy outcome than the policy process.  Association 
between policy process and degree of sustainable development policy implementation 
was greatest for municipalities who engaged in collaborative decision making with 
Kendall’s tau value equal to 0.38 as compared to 0.05 for municipalities who relied 
on experts to develop their policies and 0.21 for municipalities who relied on a 
combination of experts and collaboration with stakeholders.  No association was 
found between degree of collaboration and estimated acres of sustainable 
development projects installed.  
The regression analyses described above were conducted on subsets of the 
survey data.  These predominantly bivariate analyses were conducted to measure 
associations between policy process, outcomes and confounding factors for three 
groups of municipalities: one group of municipalities who used an expert-driven 
policy development process, another group of municipalities who used a combination 
of expert and collaborative decision process, and a third group of municipalities who 
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developed their land use codes using a collaborative decision process.  To further 
understand the relationships between policy process, policy outcomes and 
confounding factors, multivariate regression analysis was performed on the entire 
data set. Results, listed in Table 4-16,  indicate significant associations between  all of 
the predictor variables (including degree of collaboration, degree of cultural support, 
degree of economic support and degree of political support) and the degree of 
sustainable development installed.  Probabilities that the correlations occur by chance 
range from one in one hundred to a little over two in on hundred.  
 
 
Table 4-16 Probability of Associations: Multivariate Regression Analysis 
 
Response variable 
Degree Sustainable 
Development 
Predictor variable Logistic Multiple 
Regression p-value 
 Degree of 
Collaboration 
0.015 
 Degree of Cultural 
Support 
0.011 
 Degree of Economic 
Support 
0.023 
 Degree of Political 
Support 
0.010 
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Predictive Modeling- Environmental Impact. Another prediction model was 
used in this study to characterize the environmental impact of the sustainable 
development practices. Environmental impact of sustainable land use was predicted 
using the Modified Rational Method according to the following equation. 
Peak Runoff Q=CIA (cfs) (Viessman and Lewis, 1996)  
Where  C= runoff coefficient; I = rainfall intensity (in/hr); and A = area (acres) 
 
Peak runoff was estimated and compared for sustainable high- pervious and 
vegetative land cover versus low-pervious, low-vegetative land cover.  Relationship 
between imperviousness and runoff coefficient was determined based on common 
values found in the literature.  One study of imperviousness and runoff often cited in 
the literature, conducted by the Center for Watershed Protection and is highlighted in  
Figure 4- 6 (Schuler, 1987). 
 
 
 
Figure 4-6 Relationship Between Runoff Coefficient and Watershed Imperviousness 
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Using rainfall intensity in the Mid-Atlantic of approximately two inches per 
hour and average municipality size from the sample frame of thirty seven square 
miles, the following peak runoffs were calculated for various assumed levels of 
watershed imperviousness. 
 
 
Table 4-17 Estimated Peak Runoff from Low and High Impervious Watersheds 
  
Assumed 
Watershed 
Impervious 
Runoff Coefficient  Peak runoff estimation 
(cubic feet per second) 
5% 0.07 3,300 
25% 0.20 9,500 
50% 0.48 22,900 
75% 0.70 33,400 
95% 0.88 42,000 
 
 
 
The difference in peak runoff rate is more than ten times less from watersheds 
with five percent impervious that maximize LID and Smart Growth practices versus 
highly developed urban areas with ninety five percent impervious cover.  This 
reduction in flow during storm events equates to less flooding and stream bank 
erosion and less sediment and pollutant loads to streams.  The predicted water quality 
impact is significant.  A diagram included in U.S. EPA’s Managing Stormwater in 
Your Community : A Guide for Building Effective Post-Construction Program, 
depicts stream quality variations with change in impervious cover (U.S. EPA, 2008).  
The figure is included here for illustration as Figure 4-7.  
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             Figure 4-7 The Reformulated Impervious Cover Model (Schueler et al, in press)  
 
 
 
Theory and Practice 
Habermas’s test of authentic communication from the Theory of 
Communicative Action was the framework used to measure policy process 
(Habermas, 1984, 1987).  Specifically, level of collaboration was assessed by asking 
survey respondents the degree to which the following elements were present during 
the development of their sustainable development policy.   
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Table 4-18 Operationalization of  Habermas’s Theory of Communicative Action 
 
Successful Collaboration Process Criteria   Communicative Action  
 Language  Tests 
Inclusive  
Balanced inclusive representation of 
stakeholders at multiple meetings 
Sincere Repeat Behavior 
Well Informed  
Informed process that provides 
explanations to allow for choice of action 
True Empirical Proof 
Consensus Decision  
Discussion that solicited all stakeholder 
views followed by consensus decision or 
near consensus decision 
Correct   Moral Discussion 
 
 
 
This theory was tested in the survey by creating questions to reflect each of 
these primary tests of validity.  The assessment was not an in-depth examination of 
communication but rather a general assessment of people’s perception of the process 
used to create their land use policy. A retrospective study such as this, whose main 
objective is to measure degree of implementation of a public policy and the factors 
influencing implementation, is not able to provide an in-depth evaluation of the 
policy development process several years later and provide a measurement of the 
outcome of that policy process.  The nature of this study therefore dictates a reflection 
on policy process. 
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Results indicated when all three test of communicative action were present 
according to municipal official recollection, greater degree of implementation of the 
policy occurred.  These findings support Habermas’s claims of the importance of 
authentic communication.  When the voice of the governed are heard through a public 
forum and sufficient information provided on which to base public policy decision, 
and when ideas and opinions and values can be vetted through repeated and open 
discussion with consensus decision made ultimately by the group, there is greater 
legitimacy and buy-in of the public policy (Habermas, 1987).  This commitment from 
the governed is said to translate to greater degree of implementation of public policies 
(NRC, 2008; Sabatier et al, 2005; Webler, 1999).  The findings of this study support 
these claims. 
 
  
Accuracy of Survey Results and Additional Analysis  
Survey Accuracy. Despite the fact that a survey is one of the most widely used 
research methods for social science and public participation research (Babbie, 2001; 
NRC, 2008) there are a few well-known limitations of self administered surveys.  
According to Babbie, “no matter how carefully researchers design a data collection 
instrument such as a questionnaire, there is always the possibility – indeed the 
certainty- of error” (Babbie, 2001, p 250).  Surveys commonly have two types of 
errors: sampling and nonsampling, each were described in the previous chapter.  As 
of yet there is no meaningful way of measuring the effect of  these sources of error on 
overall accuracy (Dillman, 2007, p198)  All types of error can be addressed however 
to some degree by using careful survey methodology to increase the precision, 
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reliability and validity of survey results (Dillman, 2007).  The Tailored Design 
Method was the survey technique used for the current study as a means of reducing 
these errors (Dillman, 2007).  Despite this, operationalizing Habermas’s  Theory of 
Communicative Action and measuring external forces of culture, economics and 
political will are all imprecise activities  therefore, the study included additional 
analysis to corroborate survey findings. 
Additional Analysis. Because survey errors can never be completely 
eliminated, in addition to following strictly, the Tailored Design Method to reduce the 
amount of error, additional data was gathered and evaluated and compared with 
survey results.  First, codes, ordinances, and comprehensive plans were evaluated for 
a subset of thirty of the 112 surveys in the sample frame in order to validate the 
presence of sustainable development requirements.  Results of the document review 
are provided in Appendix B.  Language used as evidence of sustainable development 
requirements extracted from land use policy documents, included the same words and 
phrases used in the survey.  All of thirty municipal land use policies evaluated, 
incorporated one or more of these sustainable land use requirements.  A sample of the 
LID and Smart Growth requirements is provided here for illustration. 
 
Evidence of LID requirements: (Survey Respondent # 92)  
Subdivision and Land Development Ordinance 
           "Whenever feasible, natural vegetation shall be  
             retained, protected, and supplemented". 
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Evidence of Smart Growth requirements: (Survey Respondent # 48)  
Subdivision and Land Development Ordinance 
             “Applicants shall preserve trees, groves, waterways, scenic historic  
              landmarks and other community assets and landmarks.  
              Floodplain areas shall not be subdivided or developed except in  
              strict compliance with the Zoning Code,”… 
 
In addition to document review described above, demographic and geographic 
data were evaluated to supplement survey findings.  Factors influencing policy 
implementation are difficult to characterize in a survey. The following data were 
collected as indicators of external factors influencing policy outcomes. 
1) Cultural Norms 
Education Level  
Number of environmental organizations per capita 
2) Economic Conditions 
  Median Household income 
  Government Revenue 
3) Political Will 
Voter turnout 
Estimated percent of waivers granted for land development projects  
4) Time  
5) Physical Features  
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These indicators were selected based on a review of similar studies conducted at 
Rutgers, Cornell and Harvard Universities (Ewing et al 2006; Putnam 2000).  As 
stated in the previous chapter, these indicators are not intended to be exhaustive 
measures of cultural, economic and political will, but rather as well-documented 
indices of these phenomena to be used in this study as an attempt to either corroborate 
or dispute the survey findings.  A subset of the sample was used to examine the 
influence of these external factors, rather than the entire sample due to the limited 
amount of information available across the entire sample frame.  The subset of fifty 
two cities, boroughs, towns, townships and counties was selected  based on 
availability of data.   A subset equal to fifty two from the sample frame of 112 
correspond to a sample error of ten percent, which is the sampling error used  in the 
rest of the study analysis.  
Correlations were run for each of the fifty two municipalities comparing degree 
of sustainable development implemented to each of the indices selected to represent 
the external factors of culture, economics and political will.  The relationship between 
time and space and degree of sustainable development was also  assessed.  
Correlations between municipality population, size and density and degree of 
sustainable development implemented was calculated as were correlations between 
maximum time a policy was in effect and degree of implementation to determine if 
the physical features or date of policy enactment effect a community’s ability to 
install sustainable development.  Table 4-19 summarizes the findings of this analysis. 
It is important to note that some of the data necessary for the analysis was not 
available at the level of government included in this study.  Boroughs and townships 
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do not consistently document government revenue or the number of environmental 
organizations present within their jurisdictions (Martin, personal communication, 
January 20, 2009; City Clerk, Takoma Park MD, personal communication, February 
19, 2010).  In these cases, government revenue at the county level was extracted from 
U.S. Census data and environmental organizations at the city level extracted from the 
Internal Revenue Service listings of nonprofit organizations.  Data is included in 
Appendix C. 
 
Table 4-19 Correlation Between Degree of Sustainable Development and 
Contextual Indices 
Correlation Analysis for 
Degree of Sustainable Development  and 
Spearman’s 
rho  
p-value 
Culture   
College Education  0.22 0.11 
Number of Environmental Orgs/capita NA NA 
Economic   
Median House Hold Income 0.38 0.01 
Government Revenue 0.25 0.08 
Political   
Voter Turnout 0.27 0.05 
Percent Waivers Issued NA NA 
Time    
Maximum time  policy in effect -0.09 0.54 
Physical   
Population 0.19 0.17 
Size 0.12 0.38 
Density 0.05 0.74 
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Findings indicate that the political and economic indicators were directly, 
albeit weakly, correlated to degree of sustainable development implementation.  
Cultural indicator of education level showed the weakest correlation.  These findings 
although limited, support findings of the survey.  Greater number of indicators and 
additional analysis would provide greater degree of validation of survey findings 
however, what has been performed herein is sufficient for these purposes. 
 
Summary 
This quasi-experiment conducted through self-administered surveys resulted 
in several key findings.  The primary hypotheses tested were proven true. In the 
context of sustainable land use planning, collaborative decision making methods 
were shown to be more effective at bringing about durable policies than autocratic  
decision making methods.   Positive influences of culture, politics and economics 
were also associated with a higher degree of policy implementation.   
Environmental outcome based on estimated acres of sustainable development 
installed and the corresponding percent impervious cover reduced, while only an 
approximation, showed  the more a municipality collaborated to create their 
sustainable development land use policy, the greater the acres of low impervious 
development.  Impervious cover is a surrogate often used for water quality as 
documented by numerous studies (U.S. EPA, 2001).  Therefore water quality could 
be expected to improve at a greater rate in built environments or degrade at a slower 
rate in newly developing environments when municipalities create sustainable 
development land use policies collaboratively compared to expert driven methods.  
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Survey respondents opinions of environmental outcomes are also presented as 
a gage of environmental impact.  Survey respondents who indicated they used more 
collaborative methods to develop their policies also indicated a greater degree of 
sustainable development installation and a higher beneficial environmental impact.   
Direct environmental outcomes proved difficult to gage for a number of 
reasons.  First, few municipalities document quantity of sustainable development 
projects implemented and corresponding impervious cover installed.  Second, the 
sustainable development codes and ordinances examined were issued within an 
average of almost four years of this study, therefore not providing enough time to 
lapse for significant level of development needed to have an impact on water quality. 
   
Results of the analyses are captured concisely as follows. 
H: Greater degree of collaboration in sustainable land use 
policy development is associated with a greater degree of 
policy implementation. 
H: Greater degree of cultural, economic, and political 
support is associated with greater degree of policy 
implementation. 
Q: Does Habermas’s Theory of Communicative Action 
provide a framework with which to measure collaborative 
land use planning? Yes 
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CHAPTER 5: CONCLUSIONS 
 
 
Overview 
Despite the emergence of sustainable community design, which saw a surge in 
the last two decades, it is not yet standard practice in communities across the country 
(Mazmanian and Kraft, 2001).  Sustainability is considered to be a “language that 
penetrates national governments and grass root activity across the nation and around 
the world” (Garner, et al 2003; Portney 2003; Sitarz, 1998 quoted in Kraft, 2004, p 4).  
Yet, hundreds of efforts to use planning, zoning and redevelopment tools have not 
effectively managed urban sprawl Development continues using conventional 
practices illustrated in the photograph below (U.S. EPA, 2010). 
 
 
Conventional
 
 
 
 
 
 
 
 
 
Figure 5-1 Conventional Development Practice 
(Photograph courtesy of Jennifer Molloy) 
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There is evidence of many successes of sustainable development policies and 
practice, including case studies published by organizations such as Smart Growth 
America, the Low Impact Development Center and the National Association of Local 
Government Environmental Professionals etc.  But these communities are the 
minority.   
Society continues to struggle with how to grow and expand and continue 
development in ways that do the least harm to their environment and conserve 
valuable natural resources while still providing for economic and social opportunities.  
Governments, scholars and practitioners are examining public policy processes to 
determine which policy process models deliver more effective policy outcomes that 
ensure a higher degree of implementation so that sustainable societies are realized.   
This study examined the policy process and contextual factors associated with 
sustainable land use practices in the Mid-Atlantic in order to better understand what 
circumstances surround successful implementation.  What the study found was 
communities that used higher degree of public participation and collaboration in land 
use policy development had greater amount and breadth of sustainable development 
projects built.  Also communities with greater wealth and greater political will 
generally had a higher degree of implementation of their sustainable development 
policies.  Examination of all variables together showed relatively similar associations 
between collaborative policy development and policy outcome and contextual factors 
of cultural, economic and political support and policy outcome.  The presence of a 
high degree of cultural, economic and political support in a community was found to 
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have a slightly stronger association with degree of implementation of sustainable 
development policy than the policy development process did. 
    
 
Theoretical and Practical Implications of Research 
 
This research answered several important questions in environmental policy 
scholarly literature and practice.   
Many studies have shown participatory environmental governance brings 
more equitable and effective decisions and enjoys greater support by affected parties 
(Fung, 2002; Innes and Booher, 1999; Margerum, 2008; NRC, 2008; Reed, 2008).  
However, studies showing association between the planning method and 
environmental outcomes and studies comparing collaboration to other decision 
making methods are limited (Bengston, Fletcher and Nelson, 2003; Koontz and 
Thomas, 2006; Leach, and Pelkey, 2001; Levine et al, 2009; McGuire, 2006).  A few 
studies have concluded that environmental outcomes of participatory governance 
cannot be measured (Sabatier et al, 2005) or the process simply is not effective at 
bringing environmental outcomes (Layzer, 2008; McGlosky, 1996; Peterson, 
Peterson, and Peterson, 2004).  Furthermore there is a debate as to the practical 
applicability of the common theoretical framework used to study participatory 
governance – Habermas’s Theory of Communicative Action (Fischer, 2003; Healy, 
2008; Webler, 1999).   
This study answered the call for more research to compare the efficacy of 
deliberative policy development to more formal, expert-driven policy development 
(Levine et al, 2005; NRC, 2008). This study also filled an important gap in 
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understanding the environmental impact of these approaches to public policy by 
estimating the environmental outcomes that resulted (NRC, 2008, p9-17).  Finally, 
this study applied an important theoretical framework to help further the 
understanding of its applicability.  The following discussions outline theoretical and 
practical implications of the study findings. 
Theoretical Implications. This study tested a practical application of the 
Theory of Communicative Action.  Habermas proposed to reconstruct language into 
“the universal validity basis of speech”  including truth, rightness and sincerity 
(Habermas, 1979).   Ideal speech would incorporate these validity claims by calling 
on three forms of reason; aesthetic, scientific and moral as outlined in the table below. 
 
Table 5-1 Outline of Habermas’s Theory of Communicative Action 
 
Communicative Action  
Language 
(validity claims)  
Reason Tests 
Sincere Aesthetic 
(emotion) 
Repeat Behavior - balanced inclusive 
representation of stakeholders at multiple meetings 
with a demonstrated congruence between behavior 
and expression 
True Scientific 
(intellect) 
Empirical Proof  - an informed process that 
provides explanations to allow for rational 
justification of a choice of action 
Appropriate  Moral 
(will) 
Moral Discussion  - to solve conflict, establish a 
normative basis for action, and come to a 
consensus decision 
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Tests for the presence of scientific, aesthetic and moral reason were 
incorporated in the study survey and confirmatory analysis.   Policy outcomes of 
democratic (participatory) and autocratic (nonparticipatory) processes were compared 
in an attempt to measure in a real world setting, the validity of Habermas’s Theory of 
Communicative Action. 
Municipalities that utilized aesthetic, scientific and moral reason in a 
participatory processes-  in other words, they involved stakeholders in land use policy 
development, they met regularly to review background land use and environmental 
data, and they engaged in open discussions and made decisions through consensus- 
implemented their sustainable development practices to a higher degree than 
municipalities who did not use these three forms of reason in their policy 
development process. 
Results indicate Habermas's Theory of Communicative Action can be used as 
a framework for quantitative studies in the context of sustainable development.  Two 
interesting implications of these findings are first, that the study demonstrates that 
Habermas’s Theory could be tested in a quasi-empirical quantitative way. The ability 
to conduct this quasi-experiment using Habermas’s Theory as a framework may be 
called upon to question or invalidate the dismissal by some scholars of this Theory as 
an “obscure, speculative, unscientific philosophical exercise” (White, 1995, quote by 
Dryzek, p 97).  Another implication of these findings is that possibly the gap between 
theory and practice is not as wide as once thought.    This study of land use policy 
development in the Mid-Atlantic was based on Habermas’s Theory and the Theory 
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proved to be a relevant and useful framework with which to measure actual policy 
practice. 
Practical Implications.  There are several practical implications of the study 
findings. Autocratic expert-driven methods with little to no stakeholder input 
predominates land use policy development in the Mid-Atlantic but may not be as 
effective at realizing goals as more democratic methods.  This could imply that 
common reasons for not engaging the public such as the resource and time intensive 
nature of participatory governance, should be reconsidered in light of the greater 
ability to meet objectives.  Another implication is that as collaboration increases, 
breadth and amount of sustainable development increases and this can be associated 
with greater environmental improvement.  In other words, communities that involve 
their members in formulating sustainable land use policies may become cleaner, 
healthier places to live.  Finally, external factors influence policy outcome, in 
particular wealthier communities and communities with greater political will are 
associated with greater degree of sustainable development.  This implies that 
governments who wish to enact their sustainable development policies more 
effectively should ensure they have a budget and government support that allows   for 
it. 
Ultimately, an attempt was made to link policy process with environmental 
outcomes and succeeded by making rough estimations of peak stormwater runoff 
from traditional versus low impact development designs.  Lower runoff rates and 
volumes during storm events are associated with lower sediment and pollutant loads 
to surface water and thus healthier streams and rivers.  It’s not an exact measurement 
131 
but it gives an indication that the more democratic a decision process is, the better it 
is for the environment, particularly water quality.   Communities in the Mid-Atlantic 
who engaged citizens in land use policy decisions realized more sustainable 
development and hence can be estimated to have healthier streams than those who did 
not.  Development practices for these communities are as illustrated in the photograph 
below. 
 
 
 Functional Landscape Design
 
 
 
 
 
 
 
 
 
Figure 5-2 Sustainable Development Practice 
(Photograph courtesy of Jennifer Molloy) 
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Limitations of this Study 
All study findings are subject to limitations.  The following discussion 
outlines the limitations of the study type and methodology and provides an 
assessment of the accuracy, reliability and validity of the findings.   
This research involved developing and administering a survey to discern land 
use policy process and outcome and external factors influencing outcome.  Additional 
analysis was conducted which verified survey findings.   
Surveys that generate Likert-scale data provide approximate indicators of 
measured values for the sample tested.  Surveys however, allow for inferences to be 
made about a population based on data from a small fraction of the population with 
considerable precision (Dillman, 2001, p 9).  Surveys are also considered reliable 
because all subjects are presented with standardized stimulus - the same survey 
questionnaire - therefore results are considered reliable (Babbie, 2001).   
What surveys are not known to be strong on is validity, both internal and 
external (Babbie, 2001).  Internal validity is gauged by evidence of a link between 
independent and dependent variables and external validity is indicated if findings can 
be generalized to similar studies (Babbie, 2001).  The current study showed a good 
degree of internal validity because it measured evidence of a correlation or link 
between variables.  Modest correlations were estimated between policy process and 
outcome and between confounding factors and policy implementation.  The study 
also exhibited a reliable degree of external validity as logistic regression analysis 
estimated significant or very significant predictive abilities of relationships between 
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policy process and policy outcome and between confounding factors and policy 
outcome. Therefore, these findings can be generalized to similar studies.  
Surveys are known to contain other sources of error (Babbie, 2001).  These 
stem from inadequate coverage and bias of respondents.  In this study, coverage was 
very high, over ninety five percent of municipalities in the Mid-Atlantic governed 
under the NPDES stormwater regulations were contacted and asked to participate in 
the research.  Survey respondents, however were selected from only one type of 
stakeholder in the policy development process – the municipal official. This focus on 
one group of participants may lead to biased results because single rather than 
multiple perspectives of policy development and implementation is relied upon.  
Municipal officials may have a different perception of the degree of collaboration or 
the degree of implementation compared to other stakeholders from environmental 
organizations, businesses or the general public.   In a retrospective large-scale study 
such as this however, soliciting input from multiple stakeholders would be difficult 
due to the lapse in time and inability to contact all participants and get similar 
representation across all municipalities in the Region.   
 
 Future Research 
The National Research Council’s recent review of theory and practice of 
environmental participatory governance concluded that more research was needed in 
the field (NRC, 2008).  The NRC called for more experiments and quasi-experiments 
to better gage the outcomes of policies developed collaboratively. 
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Additional research could continue where this study left off or additional related 
topics could be pursued.  Any number of topics could be studied that would benefit 
the academic and practical knowledge base.  Some proposed research topics are listed 
as follows: 
• studies comparing quality of land use codes and ordinances developed through 
autocratic vs. collaborative means,  
• studies incorporating additional confounding factors for a more robust 
assessment of the conditions that are conducive to collaborative planning and 
policy implementation, 
• in-depth  analysis of a subset of the municipalities in this sample to interview 
multiple stakeholders and compare their responses to the same survey given to 
the Municipal Officials, 
• comparative studies of policy implementation within the same community for 
municipalities who used autocratic policy development methods then later 
updated their policies using stakeholder input, and 
• long-term studies could be developed to help bridge the gap between theory 
and practice.  These studies, rather than retrospective assessments, could 
begin as the policy process begins and incorporate detailed narrative 
contextual measurements to more fully analyze Communicative Action 
Theory. 
 
Overall, the current research project addressed important questions and gaps in 
the literature and provided insight for practitioners in the field. 
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Examination of sustainable development policy process and outcome in the Mid-
Atlantic uncovered the following.  
• More democratic and participatory policy development processes were 
associated with greater policy implementation. 
• Communities with greater financial stability and political will tended to have 
greater degree of sustainable development policy implementation. 
• Habermas’s Theory of Communicative Action is an appropriate framework to 
guide participatory governance research and practice. 
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April 5, 2009 
 
Dear , 
 
I am writing you to ask for your help in a study to measure sustainable land development 
practices in municipalities across the Mid-Atlantic.  The study is being conducted by 
Drexel University and Temple University Center for Sustainable Communities to learn 
what land development policies communities are adopting to help manage stormwater 
and protect watersheds. 
 
I am contacting you, the stormwater management official, to learn what works well for 
your municipality as you incorporate things like mixed-use development, street tree 
plans, green roofs, and other things you may not even realize could be categorized as 
sustainable development or watershed protection practices. 
 
Results from the survey will be used by the universities to compile information for 
municipalities on the topics of code and ordinance development, land use planning, flood 
protection and watershed management.  
 
Your answers to the enclosed survey titled, “Watershed Protection Using Sustainable 
Development,” will be confidential and will be grouped with other responses in which no 
individual’s answers can be identified.  You may opt however, to be recognized on the 
Center for Sustainable Communities website for your land use planning practices.  
 
This survey is voluntary.  It is estimated to take between 20 and 30 minutes to complete 
and will not require research or calculations of any kind.  The survey can be completed 
by responding directly to this mail in questionnaire or may be completed online by going 
to the following link: 
  http://www.surveymonkey.com/s.aspx?sm=atgb4Z3E_2b5NP14RPx2c1sQ_3d_3d   
 
Mail-in surveys may be sent in the stamped, addressed envelope provided.   
 
Thank you very much, in advance, for being part of this important study and for helping 
us share knowledge and experience with other municipalities. We value your input!   
 
Sincerely, 
 
Dr. Charles N.Haas,      
L Drew Betz Chair Professor, Drexel University 
Drexel Engineering Cities Initiative (DECI) 
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Survey  
Watershed Protection Using Sustainable Development  
 
 
 
Purpose of the Survey 
The purpose of this survey is to measure sustainable land development practices in 
municipalities across the Mid-Atlantic region.  The questionnaire asks municipal officials 
what local land development policies exist to help manage stormwater and protect 
watersheds, how those policies were developed, and how they are being implemented.  
 
Thanks in advance for taking time to fill out the questionnaire. We value your input!  All 
responses will remain confidential. 
 
Sustainable Development Definitions 
Sustainable development has many definitions. For the purposes of this study only, 
sustainable development is defined as environmentally-friendly land use practices, at the 
individual property or neighborhood level, that contribute to watershed protection.  
 
Sustainable development at the property level, is defined as land use designs and 
practices that preserve and incorporate a high level of vegetation and natural resources 
to help maintain some degree of pre-development hydrology at the site.   
 
Sustainable development at the neighborhood level, is compact, mixed-use, transit-
friendly development, and/or open space preservation aimed at, among other things, 
controlling growth and protecting natural watershed functions.  
 
Sustainable development policy may be included in any or all of a municipality’s zoning 
code, subdivision ordinance, stormwater ordinance, or comprehensive plan.  Specific 
criteria used in this study to identify sustainable development policy is listed in the first 
two survey questions on the following page of this questionnaire. 
 
Directions 
This survey consists of 15 questions divided into 5 parts.  It should take less than 30 
minutes to complete and will not require research or calculations of any kind.  The 
survey can be completed by responding directly to this mail-in questionnaire or may be 
completed online by going to the following link: 
http://www.surveymonkey.com/s.aspx?sm=atgb4Z3E_2b5NP14RPx2c1sQ_3d_3d.  
Mail-in surveys may be returned in the stamped addressed envelope provided.   
 
Sponsors 
The survey is being conducted through a research collaboration between Temple 
University Center for Sustainable Communities and Drexel University.   
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(Part A) What type of Sustainable Development policies exist in your  
      municipality?  
(Sustainable development policies can be included in any or all of the following: 
zoning code, subdivision ordinance, stormwater ordinance, or comprehensive plan) 
If you’ve answered false to all of the above, feel free to skip to question 15 and after 
including any brief comments you may wish to add, submit the completed survey in the 
stamped addressed envelope.           Thank you! 
1. Sustainable Development Policy at the Property Level 
Tr
ue
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For each of the following statements, please mark if the statement is true or false. 
Please mark “Don’t know/ Not sure” if you are not aware of the topic. 
 
   
a) Policies encourage or require new development and/or redevelopment  
    reduce impervious cover  
 
   
b)  Policies encourage or require new development and/or redevelopment  
    preserve existing vegetation 
 
   
c)  Policies encourage or require new development and/or redevelopment  
    manage stormwater runoff by infiltration, evapotranspiration, and/or capture and reuse  
 
   
d)  Policies encourage or require new development and/or redevelopment  
    manage stormwater runoff using small-scale controls to manage runoff near its source 
 
   
e)  Policies encourage or require vegetative nonstructural stormwater controls over  
   man-made structural stormwater controls for new development and/or redevelopment  
   
2. Sustainable Development Policy at the Neighborhood Level 
Tr
ue
 
 Fa
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For each of the following statements, please mark if the statement is true or false. 
Please mark “Don’t know/ Not sure” if you are not aware of the topic. 
 
   
a) Policies are in place to protect natural resources from development 
    (including some or all of the following: wetlands, floodplains, critical habitat, water) 
 
   
b) Policies exist to direct development to already built areas 
 
   
c) Growth boundary policies are incorporated in codes and ordinances  
 
   
d) High density (7+ units/acre) development is encouraged or required by policy  
 
   
e) Mixed–use development (3 or more land use types) is encouraged or required by policy  
 
   
f)  More than two transportation modes are encouraged or required by policy 
    (private vehicle, public transportation, pedestrian and bicycle accommodations) 
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(Part B) What did the Sustainable Development policy creation process entail?  
      (Sustainable development policies can be included in any or all of the following:  
         zoning code, subdivision or stormwater ordinance, or comprehensive plan) 
 
3. Characterize who was involved 
S
tro
ng
ly
 
D
is
ag
re
e 
D
is
ag
re
e 
 D
on
’t 
kn
ow
/ 
N
ot
 s
ur
e 
 
A
gr
ee
 
 S
tro
ng
ly
 
A
gr
ee
 
Please indicate to what extent you agree with the following statements.  
Indicate “Don’t Know/Not Sure” if you are not aware. 
 
     
a) Sustainable Development policy was developed solely by the local  
    government or a government-hired consultant (process was expert driven) 
 
1 2 3 4 5 
b) Sustainable Development policy was developed with significant input from  
    stakeholders including not only government, but also business, public, and/or  
    environmental organizations                              (process was collaborative) 
 
1 2 3 4 5 
c) Sustainable Development policy decisions in my community are primarily  
    driven by law suits or contentious public hearings (process was hierarchical) 
1 2 3 4 5 
 
4. Characterize what information was used 
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Please indicate to what extent you agree with the following statements.  
Indicate “Don’t know/Not Sure” if you are not aware 
 
     
a) Person(s) responsible for creation of the Sustainable  Development policy was 
    provided with land use, environmental, legal and other background data and  
    information needed to develop the policy 
 
1 2 3 4 5 
b) Person(s) responsible for creation of the Sustainable Development policy was  
    given explanation and answers to questions concerning the background data  
    and information so ultimately, their level of understanding was high 
1 2 3 4 5 
 
5. Characterize the decision process* 
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If applicable, please indicate to what extent you agree with the following statements.  
Indicate “Don’t know/Not Sure” if you are not aware. 
 
     
a) Person(s) responsible for creation of the Sustainable Development policy  
    met regularly to develop the policy 
 
1 2 3 4 5 
b) Person(s) responsible for creation of the Sustainable Development policy had  
    open discussions that engaged views and perspectives from all members of  
    the group 
 
1 2 3 4 5 
c) Decisions were made by full or partial consensus such that agreement was  
    achieved on all or most key issues 
1 2 3 4 5 
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(Part C) What Sustainable Development implementation has taken place  
       since the code, ordinance, or plan was passed?  
 
6. a. Approximately when was the Sustainable Development code, ordinance, or comprehensive  
        plan passed?            Mark the appropriate box beneath the time estimate. 
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Zoning Code      
Subdivision Ordinance      
Stormwater Ordinance      
Comprehensive Plan      
Other      
 
 
6. b. Where can copies of your code, ordinance, or comprehensive plan be found?   
        Please provide document name and a web address or office where these documents are located. 
 
 
 
7. Implementation of the Sustainable Development  
    code, ordinance, or comprehensive plan 
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Please indicate to what extent you agree with the following statements. 
 Indicate “Don’t Know/Not Sure” if you are not aware. 
     
a) Sustainable development projects have been constructed in  
    my municipality at the property scale  as evidenced by  
    some or all of the following: 
 
     
            impervious cover minimized;  1 2 3 4 5 
            vegetation maximized; (vegetation planted or preserved) 1 2 3 4 5 
            stormwater controls employ natural processes of  
            infiltration, evapotranspiration or capture and reuse;  
1 2 3 4 5 
            stormwater controls are small-scale to manage runoff  
            near its source  
1 2 3 4 5 
      
b) Sustainable development projects have been constructed in  
    my municipality at the neighborhood scale as evidenced  
    by some or all of the following: 
 
     
            natural resources preserved; 1 2 3 4 5 
            development directed to built areas; 1 2 3 4 5 
            development within growth boundaries; 1 2 3 4 5 
            high density development; (7+ units/acre) 1 2 3 4 5 
            mixed use development; (3 or more land use types) 1 2 3 4 5 
            multimodal development 1 2 3 4 5 
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8. What is your rough estimate of the total amount of Sustainable Development projects   
    installed in your community in acres?    Mark the appropriate box beneath the rough project size estimate. 
 
Don’t 
Know/ 
Not Sure 
Approximately 
0 acres 
Approximately 
0 – 1 acres 
Approximately 
1-10 acres 
Approximately 
10 – 100 acres 
Approximately 
100-1000acres 
More than 
1000 acres 
 
 
      
 
 
9.  Sustainable Development Project Tracking and Mapping 
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For each of the following statements, please mark if the statement is true or false. 
Please mark “Don’t know/ Not sure” if you are not aware of the topic. 
For True statements, please mark number of years that the data has been tracked. 
    
a) Has your municipality tracked total number or acres of land development  
    projects initiated annually? 
 
 If “yes”, please estimate number of years tracked. 
    
b) Has your municipality tracked number or acres of natural land  
    preservation projects initiated annually?   
 
If “yes”, please estimate number of years tracked. 
    
d) Has your municipality tracked number of code or ordinance variances or  
    waivers given for proposed development projects that can not meet the  
    requirements of the Sustainable Development code, ordinance or plan?  
 
If “yes”, please estimate number of years tracked. 
    
c) Has your municipality tracked number of stormwater management  
    controls installed annually?  
 
If “yes”, please estimate number of years tracked. 
    
e) Has your municipality tracked type of stormwater management controls  
    installed annually?  
 
If “yes”, please estimate number of years tracked. 
    
f) Has your municipality created local land use maps which indicate  
    changes in land use patterns over time? 
 
If “yes”, please estimate number of years mapping has been conducted.. 
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(Part D) What factors have helped or hindered implementation of the  
       municipality’s Sustainable Development code, ordinance, or plan? 
 
10. Cultural Setting  
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For each of the following statements, please mark if the statement is true or false.  Please mark 
“Don’t Know/ Not Sure” if you are not aware of the topic or “Not Applicable” if it does not apply 
 
    
a)There are active environmental organizations in the community 
 
    
b) The community organizes environmental activities such as earth day, cool  
    cities campaign, arbor day celebrations, etc. 
 
    
c) Residents incorporate sustainable development practices on their properties 
 
    
d) There are parks, trails, or recreational centers in the municipality that  
     residents actively use 
    
 
 
11 Economic Setting 
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For each of the following statements, please mark if the statement is true or false.  Please mark 
“Don’t Know/ Not Sure” if you are not aware of the topic or “Not Applicable” if it does not apply. 
 
    
a) There is moderate to rapid development occurring in the municipality 
 
    
b) There is moderate to rapid amount of land purchased for preservation 
  
    
c) There are financial incentives or tax breaks afforded for sustainable  
    development 
    
d) Businesses sell sustainable development products and/or incorporate  
    sustainable development practices on their properties 
    
 
 
12  Political Setting 
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For each of the following statements, please mark if the statement is true or false.  Please mark 
“Don’t Know/ Not Sure” if you are not aware of the topic or “Not Applicable” if it does not apply 
 
    
a) Local government has sustainable development or environmental   
    committee that advises them 
    
b) Zoning boards include members with environmental backgrounds  
 
    
c) The municipality enforces adherence to sustainable development policies 
  
    
d) The municipality provides sustainable development education and tools for    
    residents and businesses 
    
e) The municipality incorporates sustainable development practices on their  
    properties 
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(Part E) What is your opinion of the Sustainable Development policy  
     process and outcome? 
 
 
13. What is your opinion of the most effective process to create  
     a durable Sustainable Development code/ordinance/plan?  
Mark the response that best fits your opinion. 
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Which policy development process is a more effective way to create land use 
code/ordinance/plan? 
 
    
Which policy development process is less likely to be challenged after the land use 
code/ordinance/plan is issued? 
 
    
 
 
14. What is your opinion of the environmental impact of 
     the Sustainable Development projects built in your  
     community?   
.   
Mark the response that best fits your opinion. Please mark “Not Applicable” if 
there have been no sustainable development projects built in your community. 
 N
ot
 A
pp
lic
ab
le
 
N
o 
en
vi
ro
nm
en
ta
l 
im
pa
ct
 
M
od
es
t e
nv
iro
nm
en
ta
l 
im
pa
ct
 
H
ig
h 
de
gr
ee
 o
f 
en
vi
ro
nm
en
ta
l i
m
pa
ct
 
D
on
’t 
kn
ow
  
Natural resources have been preserved and/or new vegetation planted 
in land development projects 
 
     
Impervious cover has been reduced in land development projects 
 
     
There have been reductions in flooding due to increased vegetation 
and infiltration of rainwater 
     
 
 
15. If you have brief comments to add to your responses, please add them here. 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
 
 
 
Are you available by e-mail for any follow-up questions, should they arise?           ( Y / N ) 
 
 
Would you like your Municipality to be one of the Sustainable Communities featured on 
Temple University Center for Sustainable Communities web site (www.csc.temple.edu)? (Y/N) 
 
____________________________________________________________________________ 
Municipality name, contact person, and e-mail  (optional) 
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Thank you for participating in this survey! 
  
 
 
Appendix B 
Excerpts of Land Use Codes and Ordinances 
Excerpts of Sustainable Development Requirements in 
Land Use Codes, Ordinances and Comprehensive Plans
LID Smart Growth
Survey
No.
 Location Language Location Language
Expert-Driven Policy Development
48 Township Code Chap
146. Subdivision and
Development. Article
ter 
 Land 
 VI
Applicants shall preserve trees
waterways, scenic historic land
other community assets and lan
, groves, 
marks and 
dmarks.
Cha
Sub
Dev
VI
pter 146. 
division and Land 
elopment. Article 
Floodplain areas shall not be subdivided or 
developed except in strict compliance with the 
Zoning Code, the standards and requirements of 
§ 146-42 of this chapter and, where applicable, 
with the permission of the Federal Emergency 
Management Agency (FEMA).
65 Township Code Chap
196. Stormwater 
Management Article 
Requirements
ter 
III. 
(3)   Developers are encourage
BMPs other than the minimum
specified in subsection 196-44
infiltration techniques and/or w
artificial wetlands), if appropri
for additional water quality im
groundwater recharge. In evalu
stormwater BMPs, the order of
the Neshaminy Creek Watersh
a.   Infiltration BMPs;
b.   Wet ponds;
c.   Artificial wetlands; and
d.   Minimum first flush detent
purpose detention(where appro
d to utilize 
 BMPs 
(e)(2) (e.g., 
et ponds or 
ate, to provide 
provement and 
ating potential 
 preference for 
ed is as follows:
ion or dual 
priate).
Cha
Sub
Dev
106
pro
spa
pter 201: 
division and Land 
elopment Sec. 201-
.  Environmental 
tection and open 
ce preservation.
(b)   Natural feature 
(1)   The design and 
subdivisions or land 
whenever possible, s
which will aid in pro
for recreation and co
to the health, safety a
Some of these signif
site, woodland areas
watercourses and bo
wetlands, rock outcr
preservation:    
development of all 
developments shall preserve, 
ignificant natural features 
viding adequate open space 
nditions generally favorable 
nd welfare of the residents. 
icant natural features are the 
, large trees, natural 
dies of water, floodplains, 
oppings and scenic views. 
168
77 Stormwater Managem
Ordinance pp. 2-3
ent “Manage stormwater runoff im
source by regulating activities 
problems”; “Utilize and preser
natural drainage systems as mu
possible.”; “Manage stormwat
to the runoff source, which req
minimum of structures and rel
processes.”; “Focus on infiltra
stormwater, to maintain groun
recharge, to prevent degradatio
and groundwater quality, and t
protect water resources.”
e
i
t
d
pacts at their 
that cause the 
ve the existing 
ch as 
r impacts close
uires a 
es on natural 
ion of 
water 
n of surface 
o otherwise 
Sto
Ma
Ord
rmwater 
nagement 
inance p. 12
"All Land Disturbance shall be conducted to 
conserve natural features.  The fea-tures so 
protected by this include agriculturally suited soils
woodlands and other vegetation, steep slopes and 
other sloping lands, and certain water resources 
such as flood hazard districts and wet-lands."
60 Township Growth 
Management Plan - N
Resources and Open 
p. 203; Sustainability
222
atural 
Space 
 p. 
"Explore opportunities to use n
resources such as wetlands, flo
stream corridors as tools for B
Management Practices (BMP)
management."; "Plant trees in 
between {church} parking lot 
center parking lot help to abso
stormwater flowing from the u
parking lot to the municipal ce
lot."
e
 
a
r
atural 
odplains, and 
st 
for stormwater 
the green space 
nd municipal 
b and slow any 
pgradient 
nter parking 
Tra
Mo
Use
nsportation and 
bility p. 177; Land 
 p. 187
"Goal 2: Transportation Options – Township will 
provide a variety of transportation options for 
residents, employers, workers, and visitors."; " 
goal for Land Use is: 1.  Township will be a 
community with a mix of land uses that maintains 
a diverse tax base and supports a high quality of 
life. Mixed-use development will permit 
residences, offices, shops, and services to locate 
together for the efficient use of space, mobility, 
and infrastructure."
144 Township Ordinance
§ 72-2. Purpose 
 Part 1. The purpose of this Part 1 is to
public health safety and welfar
} Creek Watershed by minimiz
damages described in § 72-1A
by provisions designed to: A. C
accelerated runoff and erosion
sedimentation problems at thei
regulating activities which cau
problems. B. Utilize and prese
existing natural drainage syste
Encourage recharge of ground
appropriate
 
m
w
 promote the 
e within the {   
ing the 
 of this Part 1 
ontrol 
and 
r source by 
se such 
rve the desirable
s. C. 
aters where 
Art
Pro
Com
Dev
Ob
icle 1. General 
visions Section 102 
munity 
elopment 
jectives 
102.1 Preservation o
agricultural land, wo
watercourses, bodies
historical and cultura
such as buildings and
the attractiveness an
the land.
f natural features such as 
odlands, wetlands,
 of water, riparian lands and 
l features and/orresources, 
 stone walls that maintains 
d value of
169
85 Township Code of 
Ordinances Chapter 2
Water. Part 1. C. 
Stormwater Managem
6 
ent
9. Minimization of impervious
infiltration of runoff through s
recharge trenches, etc., are enc
soil conditions permit, to reduc
eliminate the need for detentio
e
 surfaces and 
epagebeds, 
ouraged, where 
e the size or 
n facilities. 
Cha
2. §
Buf
Dis
per 27 Zoning. Part 
27-213. Riparian 
fer Overlay Zoning 
trict Requirements.
5. Management of the Riparian Buffer Overlay 
Zoning District. A. Riparian Buffer Management. 
No development activities shall be permitted 
within the Riparian Buffer Overlay Zoning District
unless specifically permitted by subsection .3 of 
this Section 
43  Township Comprehe
Plan - Action Program
nsive Minimize unnecessary remova
construction, and make sure te
fencing is used to avoid damag
and root systems.
l of trees during 
mporary 
e to tree trunks 
Tow
Com
Act
nship 
prehensive Plan - 
ion Program
Maintain a minimum setback from wetlands and 
require wetland studies whenever a development 
site is suspected of including wetlands.
8 Township Code Chap
p. 47
ter 22. (3) In developing a stormwater
particular site, stormwater con
selected according to the follow
preference: (a) Infiltration of r
such as underground perforate
clean coarse aggregate backfill
geotextile material. (b) Flow a
use of open vegetated sales and
depressions. (c) Construction o
detention/retention structures.
u
d
t
 plan for a 
trols shall be 
ing order of 
noff on-site, 
 pipe with 
 wrapped with 
tenuation by 
 natural 
f stormwater 
Chapter 22. p. 52 (j) Any stormwater management facilities 
regulated by these Specifications that would be 
located in or adjacent to waters of the 
Commonwealth of Pennsylvania or wetlands shall 
be subject to approval by the Pennsylvania DEP 
through the Joint Permit Application process, or, 
when deemed appropriate by the Pennsylvania 
DEP, through the General Permit process. When 
there is a question whether wetlands may be 
involved, it shall be the responsibility of Develope
to show that the land in question cannot be 
classified as wetlands, otherwise approval to work 
in the area in question must be obtained from the 
Pennsylvania DEP.
66 Township Ordinance
Chapter 257. Article 
3
 
I. 257-
"Minimize impervious surface
preserve existing natural drain
much as possible."; "Manage s
impacts close to the runoff sou
minimum of structures and rel
processes."
a
y
s."; "Utilize and 
ge systems as 
tormwater 
rce, requiring a 
ing on natural 
Chapter 143. 143-1 "The intent of this ch
floodplain subject to
containment of flood
protection for flood-
with federal and stat
requirements."
apter is to protect areas of 
 and necessary for the 
waters, provide adequate 
prone properties and comply 
e floodplain management 170
3 Municipal Comprehe
Plan Chapter 3: Natu
Features/Sensitive 
Environmental Areas
nsive 
ral 
 p. 5
New development shall minim
grading and tree cutting as muc
ize the extent of 
h as possible
Cha
Fea
Env
P. 4
Use
pter 3. Natural 
tures/Sensitive 
ironmental Areas. 
; Chapter 4. Land 
 p. 8
"The Town has adopted a wellhead protection 
policy to protect our water resources."; "The Town
shall work to provide a buffer around its water 
resources"
89 County Forest Conse
Law Article I. Gener
22A-2. Findings and 
purpose. p. 3
rvation 
al. Sec. 
establish procedures, standards
requirements to minimize [tree]
result of development and to p
forests during and after constru
land disturbing activities; 
, and 
forest loss as a 
rotect trees and 
ction or other 
Sec
Ret
affo
refo
req
1 R
. 22A-[12][[7]]8. 
ention, 
restation, and 
restation 
uirements for Level 
eview p. 26
In general, areas protected under this subsection 
include:  (A) floodplains, stream buffers, steep 
slopes, and critical habitats; 
18 Town Code of Ordin
Chapter 162 Wellhea
Protection
ARTICLE VI Use 
Regulations (§ 162-1
162-18) 
§ 162-18 Performanc
standards. 
ances  
d 
2 — § 
e plan 
At all facilities practicing storm
infiltration the following desig
shall apply:Stormwater manag
including drainage swales, det
and retention ponds, shall be d
manner to provide optimal pro
groundwater resources. Uses o
open shoulder roads and grass 
shall be considered as first opt
development.
e
i
water 
n standards 
ement facilities, 
ntion ponds, 
esigned in a 
tection of the 
f grass swales, 
filter strips 
ons in plan 
Cha
Sub
Dev
AR
Con
For
Pla
pter 130 
division and Land 
elopment 
TICLE XI Forest 
servation 130-67. 
est Conservation 
n
Nontidal wetlands sh
priority areas for rete
all be considered to be 
ntion and replacement.
171
100 Borough Subdivision
Land Development 
Ordinance  614 Storm
Management. P. 108
 and 
water 
Purpose: 1. To manage and co
stormwater runoff resulting fro
alteration and disturbance activ
accordance with the watershed
management plans adopted pu
Pennsylvania Stormwater Man
(Act 167 of 1978, as amended)
and preserve the desirable exis
drainage systems and to preser
carrying capacity of streams. 3
natural infiltration of rainfall to
groundwatersupplies and strea
n
r
trol 
m land 
ities in 
 stormwater
suant to the 
agement Act 
. 2. To utilize 
ting natural 
ve the flood-
. To encourage 
 preserve 
m flows.
Part II. 211. Under no circumstances shall any use, activity 
and/or development adversely affect the
capacity of the channels or floodways of any 
watercourse, drainage ditch or any other drainage 
facility.
69 Township Ordinance
Section 103. Purpose
 
. P. 2
Purposes: “Manage stormwate
impacts at their source by regu
which
cause such problems”;  “Utiliz
the desirable existing natural d
systems.”; “Encourage infiltrat
stormwater, where appropriate
groundwater recharge, to preve
degradation”; “Manage stormw
close to the runoff source whic
minimum of structures and rel
processes.”
i
r runoff 
lating activities 
e and preserve 
rainage 
ion of 
, to maintain 
nt 
ater impacts 
h requires a 
es on natural 
Section 2. A. Purpose It is the purpose of this article to establish 
requirements for the establishment, maintenance 
and preservation of riparian buffers and open 
space, as defined herein, to protect the 
watercourses, ponds, lakes and wetlands in  
Township, and to limit the surface areas of 
buildings and structures within these areas.
20 Township Code Chap
164. Stormwater 
Management. Article
3
ter 
 I. 164-
"Utilize and preserve the existi
drainage systems as much as p
;"Manage stormwater impacts 
runoff source, which requires a
structures and relies on natural
"Focus on infiltration of storm
degradation of surface and gro
quality and to otherwise protec
resources."
ng natural 
ossible." 
close to the 
 minimum of 
 processes.";  
water to prevent
und water 
t water 
Cha
Sub
Dev
175
pter 175. 
division and Land 
elopment Article I. 
-3
Protection of the soil
environmental resou
effects of uncontroll
, water and other natural 
rces of the area from the 
ed development practices;
172
134 Township Ordinance
Chapter 190. Stormw
Management. Article
2
 
ater 
 I. 190-
"Protect natural infiltration and
recharge rates in order to susta
supplies and stream base flows
natural drainage patterns and e
use of natural drainage system
 groundwater 
in groundwater 
."; "Maintain 
ncourage the 
s."
Cha
Sto
Ma
190
pter 190. 
rmwater 
nagement. Article I. 
-2
Accommodate site development and redevelopmen
in a manner that protects public safety and which 
is consistent with (or reestablishes) the natural 
hydrologic characteristics of each watershed and 
sustains groundwater recharge, stream base flows, 
stable stream channel (geomorphology) conditions
the carrying capacity of streams and their 
floodplains, groundwater and surface water 
quality, and aquatic living resources and their 
habitats.
22 Municipal Code 
Stormwater Managem
16.04.130 Stormwate
management measure
ent 
r 
s.
Nonstructural Stormwater Man
Measures.1. The following non
stormwater management pract
applied according to the Desig
minimize increases in new dev
a. Natural area conservation; b
of rooftop runoff; c. Disconnec
rooftop runoff; d. Sheet flow to
Grass channels; and f. Environ
sensitive development.
i
agement 
structural 
ces shall be 
n Manual to 
elopment runoff
. Disconnection 
tion of non-
 buffers; e. 
mentally 
16.
Est
Sto
Ma
08.040 
ablishment of 
rmwater 
nagement Fund.
The stormwater management program is 
established and the stormwater system is provided 
to protect the waterways and land in the City by 
controlling flooding and to protect the natural 
environment.
124 Township Code Chap
140: Stormwater, Gra
and Erosion Control 
I. 140-2/ Chapter 145
Subdivision of Land 
III. 145-24.1
ter 
ding 
Article 
. 
Article 
"Utilize, preserve and enhance
existing natural drainage syste
township."; "Improve quality o
watercourses in the township."
stormwater runoff velocity and
providing planting areas where
can infiltrate."
m
 the desirable 
s within the 
f streams and 
 / "Reduce 
 volume by 
 stormwater 
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rmwater, Grading 
 Erosion Control 
icle II. 140-6
Whenever a waterco
stream is located wit
remain in its natural 
not be piped unless n
received and the app
alternatives are feasi
urse, stream or intermittent 
hin a development site, it shal
state and locations and shall 
ecessary state permits are 
licant shows that no other 
ble.
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Collaborative Policy Development
136 Environmental Action Plan 2“Identify and remove barriers 
formation and code revisions t
installation and approval of wa
techniques as part of developm
redevelopment projects.” Ident
City buildings for a gray water
project.  Begin incorporating r
and gray water use into future 
redevelopment projects.”  
t
a
o policy 
o facilitate 
ter reclamation 
ent, 
ify candidate 
 demonstration 
in harvesting 
development, E
Plan p. 3 This Plan establishes a multimodal vision that will 
guide the City forward in it’s transportation 
decision-making process.
92 Subdivision and Land
Development Ordina
Article VIII Section 8
 
nce 
.11
"Whenever feasible, natural ve
be retained, protected, and sup
getation shall 
plemented".
Article VIII 8.9 "If a natural waterco
runs through the pro
development, the sub
aside as open space a
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buts or runs through the 
evelopment. Such open space 
o any other open space 
inance".
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143 Stormwater Managem
Ordinance Chapter 1
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165-106. Permanent 
Stormwater Managem
Design Standards p. 2
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Protect the quality and quantity of surface and 
subsurface water supplies adjacent to and 
underlying floodplain AREAS.
127 Planning and Zoning
Chapter - Land Use. 
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Development Distric
1357.02  Requiremen
Planned Unit Develo
 Code 
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(b)   Natural Open Space is def
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Creation of a graded and surfa
trail through areas of Natural O
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Data from U.S. Census and IRS 
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Limited Number of Municipalities with Environmental Organizations  
Registered with the U.S. Internal Revenue Service1  
 
Municipality #46 
1. Duvall Creek Environmental Trust Ltd  
2. Environmental Engineering Foundation Inc.   
3. Arundel Community Development Services Inc.  
4. Hfa Community Housing Development Inc.  
5. Maryland Rural Development Corporation  
6. Mid- Atlantic Fisheries Development Foundation Inc.   
7. Mount Olive Community Development  
8. Anne Arundel County Trust for Preservation Inc.   
9. Goshen Farm Preservation Society  
10. Hazelwood Preservation Society Inc. 
11. Jost Van Dyke Preservation Society Inc. 
12. Annapolis Neck Conservation Foundation Inc.  
13. Maryland League of Conservation Voters Education Fund  
14. Soil & Water Conservation Society Maryland Old Line Chapter    
15. Chesapeake Ecology Center Inc.   
16. Greentrust Alliance Inc.   
17. Greenwise Alliance Inc.  
18. Langton Green Foundation Inc.   
19. Langton Green Inc. 
 
1 Organizations gathered from the U.S. Internal Revenue Service website: www.irs.gov/app/pub-78.  
These are nonprofit organizations located in the city where the Municipality’s MS4 office is located.  
Only fifteen out of fifty Municipalities had nonprofit organizations in their jurisdiction. Key words 
used to search for organizations included: sustainable, environment, low impact development, smart 
growth, conserve, preserve, ecological, natural resource, green, land, water, watershed, wildlife, 
horticulture, audobon, recycling, trail garden, landscape. 
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20. Annapolis and Anne Arundel Resource Development Corporation   
21. Bay Land Trust Inc.  
22. Boast Maryland Inc.  
23. Forum for Rural Maryland Foundation  
24. Friends of Jug Bay Wetlands Sanctuary Inc.   
25. Grassland Foundation Inc.  
26. Maryland Association for Environmental & Outdoor Education Inc.   
27. Maryland Forestry Boards Foundation Inc.   
28. Maryland Stream Restoration Association    
29. Scenic Rivers Land Trust Inc.  
30. Blue Waters Foundation Inc.   
31. Friends of Quiet Waters Park  
32. Southeast Watershed Forum Inc.  
33. Water Stewardship   
34. Southeast Watershed Forum Inc. 
 
Municipality #3 
1. Central Maryland Heritage League Inc. 
 
Municipality #18 
1. Windstar Wildlife Institute Inc. 
 
Municipality #89 
1. Interstate Council on Water Policy   
2. World Water for All Inc. 
3. Holly Springs Nature Conservancy and Wildlife Sanctuary Inc.   
4. Michigan Wildlife Foundation Inc.   
5. Nepal Wildlife Trust Ltd. 
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Municipality #22 
1. Gambia River Watershed Society 
2. Chesapeake Wildlife Sanctuary Inc.    
3. Wildlife Habitat Council Inc.   
4. The Garden of Gethsemane 
 
Municipality #90 
1. Greater Carbondale Community Development Corporation 
 
Municipality #85 
1 Environmental Background Information Center Inc.  
2. State College Community Land Trust Inc.   
3. Wildlife for Everyone Endowment Foundation 
 
Municipality #94 
1. Greater Johnstown Utility & Development Corporation  
2. Johnstown Heritage Development Fund  
3. Johnstown Industrial Development Corporation   
4. International Hunting Land Association 
   
Municipality #43 
1. Greater Easton Development Partnership 
 
Municipality #53 
1. Turtle Creek Development Corporation 
 
 
 
Municipality #136 
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1 Environmental Images Inc.   
2. Environmental Research 
3. Global Institute of Environmental Scientists   
4. Water Environment Federation  
5. Water Environment Research Foundation  
6. Alexandria Housing Development Corporation 
7. Council for Human Development Inc.   
8. Global Impact  
9. Just in Time Community Development Corporation  
10. Mary Joy Aid Through Development Inc.  
11. National Association for the Development of Sierra Leone   
12. Old Town Community Development Corporation  
13. Partners in Development Pid Inc.  
14. Potomac Community Development Corporation  
15. Sierra Leone Relief and Development Outreach Inc.   
16. Activity for Innovation and Economic Growth  
17. Community Growth Educational Foundation Inc.   
18. Negative Population Growth   
19. Center for Community Conservation  
20. National Association of State Conservation Agencies   
21. Keepers Preservation Education Fund   
22. National Preservation Institute  
23. Virginia Trust for Historic Preservation  
24. Universal Ecological Fund Human Resource Certification Institute  
25. National Energy Resources Organization Inc.   
26. Natural Exploreum Inc.  
27. Friends of Green Spring Inc.   
28. Central Highlands Foundation Inc. 
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Municipality #13 
1. Western Virginia Environmental and Social Trust   
2. Cabell Brand Center for International Poverty and Resource Studies 
 
Municipality #131 
1. Cumberland Housing Group 
 
Municipality #122 
1 Development District Association of Appalachia   
2. Parkersburg Development Corporation  
3. Julia Ann Square Historic Preservation Society  
4. Wood County Historical & Preservation Society Inc.   
5. Community Resources Inc.  
 
Municipality #127 
1. Center for Entrepreneurial Studies and Development Inc.   
2. Citizens for Responsible Development Inc.  
3. Mon Valley Green Space Coalition Inc. 
 
 
U.S. Census Demographic Data (2000)
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46
489,656 587.9 1,177.20 61,768 19% 1,444,277 22.14% 22.14%
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0.5
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2.5
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2.5
60
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0.5
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8,179 18.93 436.7 52,932 18% 718,670 61.64% NA
5
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5
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6,278 25.4 250 50,609 0% 1,265,177 63.92% 61.60%
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23,737 10.51 2,326.10 59,577 21% 1,720,021 65.62% NA
2.5
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5,996 15.6 384.4 102,351 38% 5,308,629 63.67% 69.00%
2.5
118
5,530 26.14 211.5 57,351 17% 508,103 66.56% 71.76%
2.5
17
10,698 15.25 727.6 71,194 27% 1,732,488 66.80% 72.49%
0.5
100
1,906 3.98 484.5 32,206 13% 916,342 65.37% NA
2.5
113
4,358 13.61 320.3 52,969 9% 1,089,300 64.96% 77.58%
5
69
5,668 24.77 229.2 49,019 11% 844,768 63.52% NA
2.5
23
30,878 13.77 2,244.30 74,272 33% 1,720,021 65.62% NA
5
104
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2.5
, . , . , , , .
55
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5
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16,576 10.45 1,587.10 81,985 38% 1,265,177 63.92% 67.11%
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5
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5
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2.5
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2.5
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5
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26,809 10.12 2,736.00 20,649 21% 139,504 0.00% NA
5
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Paula Estornell is a Professional Engineer with over twenty years combined 
United States and international environmental engineering, project management, and 
public policy experience.  She has worked for engineering design firms on the east 
and west coasts, as a U.S. Peace Corps volunteer with the Environmental Ministry of 
Malta, and as an Engineer with the U.S. Environmental Protection Agency (U.S. 
EPA) in Washington D.C., and Philadelphia. 
For most of her career at U.S EPA, Ms. Estornell served as Program Manager 
for stormwater management policy and technologies.  There she led interagency 
teams to develop and implement strategies to improve regulatory program 
effectiveness and control stormwater runoff from urbanized areas.  She has published 
numerous papers, presented at national and international conferences, and developed 
and administered training courses on sustainable development.  She currently serves 
as an Agency representative on the U.S. Department of Housing and Urban 
Development-U.S. Department of Transportation-U.S. Environmental Protection 
Agency-Interagency Partnership for Sustainable Communities.  Ms. Estornell has 
received numerous Bronze Medal and team awards from her Agency.  
Ms. Estornell is active in professional, civic, and volunteer organizations. She 
has served as chapter president of the American Water Resource Association, vice 
president of her Civic Association and member of her community’s Open Space 
Planning Committee.  She has a Bachelor of Science Degree in Civil Engineering 
from Drexel University in Philadelphia, Pennsylvania, and a Master of Science 
Degree from The University of Texas at Austin. 
 
